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EURITIS in periarteritis nodosa occurs more frequently than is 

commonly supposed. In the original description of the disease by 
Kussmaul and Maier! in 1866, the neurologic manifestations were prom- 
inently portrayed. It is somewhat surprising, then, that the clinical and 
pathologic aspects of involvement of peripheral nerves in periarteritis 
nodosa have received so little attention. Clinically, the role of peripheral 
neuritis has been difficult to assess because of the confusion which has 
arisen concerning the interpretation of purely subjective symptoms in a 
disease also characterized by arthritis and myositis. Pathologically, the 
chief drawbacks to a more complete understanding have been the in- 
frequency of removal of peripheral nerves at autopsy and the difficulty in 
drawing conclusions from the study of only a small portion of a nerve. 


REPORTS IN THE LITERATURE 


The reports of peripheral neuritis in periarteritis nodosa are, for the 
most part, widely scattered in the literature and total a relatively small 
number of cases. Especially lacking are studies which include histologic 
examination of the involved nerves in a significant number of cases. 
The largest single series of this type was reported by Marcus? in 1933. 
He listed 7 cases in which microscopic examination was carried out on 
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peripheral nerves obtained either by biopsy or at necropsy; several of the 
cases were atypical. It is significant that since the first American report 
of periarteritis nodosa by Longcope* in 1908 only three publications on 
the peripheral neurologic features of this disease have appeared in the 
American literature. Kernohan and Woltman,* Boyd® and Wechsler 
and Bender® wrote on the clinical aspects, while only the first-named 
authors reported the histologic changes observed in the involved nerves. 

Attempts by various reviewers to establish the incidence of peripheral 
neuritis in periarteritis nodosa revealed widely different figures. The 
percentage of neuritis as based on clinical criteria varies from 12 to 50 
per cent in different series. Boyd, in 1940, in an admirable review of the 
395 cases reported in the world literature found that 129 (33 per cent) 
showed “neuromyositic symptoms exclusive of arthralgias.” 

The incidence of involvement of peripheral nerves, as evidenced by 
microscopic studies, is even more difficult to determine. The obvious 
reason is that specimens of peripheral nerves are frequently not obtained 
at autopsy. Another serious difficulty is that in most reports it is not 
specifically stated whether the nutrient vessels alone are involved o1 
whether there is accompanying degeneration of the nerve fibers. Gruber, ' 
in 1926, summarized the 115 cases of periarteritis nodosa which had been 
reported up to that time. In 108 of these, sufficiently complete post- 
mortem studies had been made to warrant a listing of the organs af- 
fected. Twenty (19 per cent) showed involvement of the periphera! 
nerves. Arkin,* in 1930, reported involvement of nerves in 20 per cent 
of cases. 

Because of the scatter and infrequency of the earlier reported cases, 
there was little or no attempt to define the symptom complex associated 
with involvement of the peripheral nerves. Most authors reported in- 
stances of generalized neuritis of the extremities, though Ferrari,’ in 
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1903, observed medial paralysis during the course of this disease. More 
recently, it was stated that the most suggestive feature of the peripheral 
neuritis is its variable behavior. It may begin abruptly or develop slowly, 
affecting a single nerve or many. When multiple neuritis is present, it 
tends to be asymmetric and the nerves are affected individually and at 
different times—the so-called mononeuritis multiplex. The neuritis may 
regress, recur or remain as a sequela. Regression of the peripheral neu- 
ritis during the course of the disease is fairly common. Upper and lower 
extremities are involved with equal frequency; almost invariably the 
neuritis is more pronounced peripherally. The most frequent signs and 
symptoms are pain, paresthesias, anesthesias, tenderness of the nerve 
trunks and muscles, paralysis, loss of reflexes and atrophies. The motor 
paralysis presents typical lower motor neuron manifestations in the vast 
majority of cases. 

A limited number of reports described the microscopic appearance of 
peripheral nerves affected by periarteritis nodosa. It is agreed that the 
nutrient arteries are frequently involved and that these arteries show 
the same changes seen in the vessels of other parts of the body. Most 
observers noted degenerative changes in the nerve fibers identical with 
those of simple wallerian degeneration. Depending on the degree of 
involvement and the stage of dissolution, the changes consist in swelling, 
beading and fragmentation of the myelin sheaths and axis-cylinders, in- 
crease of the number of cells in the sheath of Schwann, removal of 
debris by fat-ingesting macrophages and, finally, fibrous tissue replace- 
ment in the nerve bundles. Edema of the nerve trunks and thickening of 
the epineurium and perineurium are frequently described nonspecific 
hanges. Kernohan and Woltman called attention to localized regions 
of infarction in the nerve bundles. No evidence of interstitial neuritis 
has been reported. The inflammatory changes occur only in and around 
the arterial wall. The connective tissue elements of the peripheral nerves 
are not directly involved. The neurologic lesion appears to be a simple 
degeneration. 

The cause of the degeneration of peripheral nerves in periarteritis 
nodosa has been the subject of controversy for many years. One hy- 
pothesis holds that degeneration is due to anoxemia caused by closure 
or extreme narrowing of the nutrient vessels, an ischemic neuritis sec- 
ondary to the arteritis. The other hypothesis states that the same un- 
known toxin or pathologic agent which affects the vessels acts inde- 
pendently on the nerve to produce primary degeneration. This hypothesis 
has had the larger number of proponents. Although the question has 
never been definitely settled, in recent years there has been an increasing 
tendency to regard the degeneration of nerves as being secondary to 
involvement of the nutrient arteries. 
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METHOD OF STUDY 


This study is based on those cases of periarteritis nodosa observed at the 
Mayo Clinic from 1926 through 1946 in which the diagnosis was established or 
confirmed by postmortem examination. Strict criteria, both clinical and histologic, 
were used; all doubtful cases were eliminated. A total of 29 cases was studied, 
particular attention being directed toward the clinical and pathologic observations 
on the peripheral nerves. 

Clinical Observations.—The records of the 29 cases were carefully reviewed, 
primarily to determine the number which showed evidence of involvement of per- 










































































Tasie 1.—Distribution of Cases TaBLE 2.—Number of Speci- 
by Number of Nerves Studied mens of Each Nerve Studied 
No. of No. of 
Nerves | Cases Nerves Specimens 
. | 3 Sciatic 7 : ‘< 40 
Brachial plexus 23 
2 | 4 
} Femoral 13 
3 | 5 Radial | 6 
| ee oe Ulnar 6 
4 4 
Median 6 
5 | 3 Common peroneal 5 
6 | 2 Posterior tibial 4 
t Phrenic 3 
7 1 
. _ | peta First digital 1 
S 1 Recurrent laryngeal ; 1 i 
= Intercostal a in 
. a 
were aii car LEREte ecw Obturator 1 
; ad I Sacral plexus = oe 
Total 25 Total 111 





























ipheral nerves. Peripheral neuritis was diagnosed only on the basis of measurable 
changes in muscular strength, reflexes and sensory perception. All those patients 
considered to have peripheral neuritis showed localized muscular weakness; sen- 
sory changes alone were not deemed sufficient. Thus, those patients having only 
pain, or pain and tenderness, or even pain, tenderness and fleeting paresthesias 
were not included in the list of those who had neuritis. The group with peripheral 
neuritis was then compared with the nonneuritis group as to age, sex, duration 
of illness and presence or absence of the various clinical and laboratory signs. The 
records of those patients exhibiting involvement of peripheral nerves during the 
course of periarteritis nodosa were studied further to determine the mode and 
time of onset, location and type of involvement of nerves and factors of possible 
etiologic importance. 

Pathologic Changes.—The available peripheral nerves in all cases were studied, 
whether or not the patients had shown clinical evidence of neuritis. Of the total 
of 29 cases in which autopsy was performed, in 25 at least one peripheral nerve 
was removed for examination. The pathologic data, then, were accumulated from 
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the study of peripheral nerves from 25 cases of periarteritis nodosa. In most in- 
stances many more than one nerve were studied. A total of 111 nerves was ex- 
amined in all. Table 1 shows the number of peripheral nerves obtained and 


studied in each case. 

As would be expected, the peripheral nerves of the extremities were the most 
often studied, and the sciatic nerve the most frequently of all. In table 2 is shown 
a list of the nerves examined in the total series. 

In most instances a portion of the nerve 1 to 2 inches (3.8 to 5 cm.) in 
length was removed at autopsy. Sections were then cut from one or more levels 
of this specimen. In a few cases it was possible to resect portions of the nerve at 
widely varying levels. Specimens of the sciatic nerve were obtained from the 
proximal portion of the nerve, before its emergencies through the greater foramen. 

In the study of a nerve at any one level, both transverse and longitudinal 
microscopic sections were made. All sections were routinely studied with hema- 
toxylin and eosin, Verhoeff’s stain for elastic tissue, Weigert’s myelin sheath stain, 
the Mallory-Heidenhain stain and the Bodian silver impregnation method for 


staining axis-cylinders. 


RESULTS 


Clinical Study.—The 29 patients ranged in age from 32 to 71 years; 
the average age was 44 years. There were 25 male and 4 female patients. 
The duration of illness varied from two weeks to twenty-nine months; the 
average duration of illness was 6.6 months. The blood pressure was ele- 
vated in 19 patients. Twenty-two of the patients showed elevations in 
temperature. The sedimentation rate was elevated in 20 of the 21 pa- 
tients for whom that test was performed. Leukocytes numbered more 
than 12,000 per cubic millimeter of blood in 21 of the 27 patients in 
whom counts were made. Eosinophilia (3 per cent or more) was present 
in 7 patients. The 3 patients with most pronounced eosinophilia—73 per 
cent, 73 per cent and 57 per cent—had asthma as part of the clinical 
picture. Eight patients had a history of taking sulfonamide drugs shortly 
before the onset of the diseases. The causes of death were as follows: 
renal disease, 9 patients; cardiac conditions, 7; gastrointestinal disorders 

hemorrhage or gangrene), 5; cerebral disorders, 5; respiratory failure, 
2, and pneumonia, 1. 

In 15 (52 per cent) of the 29 patients peripheral neuritis developed 
some time during the course of the illness. The group of 15 patients who 
had neuritis was compared with the group that did not have neuritis (14 
patients). The average age of the patients with peripheral neuritis was 
46.5 years against an average of 40.2 years for those without neuritis. 
There were 13 male and 2 female patients in the group in which neuritis 
developed and 12 male and 2 female patients in the group in which 
neuritis did not develop. The duration of periarteritis nodosa from onset 
of symptoms until death averaged 5.3 months in those with neuritis as 
against an average duration of eight months in those without. There 
was no significant difference between the two groups in the level or 
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frequency of hypertension, fever, leukocytosis or eosinophilia. The sedi- 
mentation rates did not differ significantly. Four patients in each group 
had a history of taking sulfonamide drugs before the onset. In those with 
neuritis, 4 showed a trace of lead in the urine and 2 of the 4 showed, 
in addition, a trace of arsenic. As might be expected, none of the patients 
without peripheral neuritis‘had the urine examined for toxic metals. 


Further analysis of data on the group of 15 patients who had multiple 
peripheral neuritis was carried out. The results are presented in subse- 
quent paragraphs. 

Onset of Neuritis: In 7 of the 15 cases, neuritis occurred at the onset 
of the disease; in other words, the periarteritis nodosa began as peripheral 
neuritis. In 3 cases, the neuritis occurred one month after the onset of 
the disease; in 2 cases, two months after the onset; in 2 cases, three 
months after the onset, and in 1, four months after the periarteritis 
nodosa first made itself known. In no instance was the appearance of 
the neuritis delayed longer than four months. 

The initial neuritic symptoms were pain in 5 cases, paresthesias in 3, 
weakness in 2, pain and weakness in 2, pain and paresthesias in 2 and 
weakness and paresthesias in 1 case. The neuritis began in the lower ex- 
tremities in 10 cases, in the upper extremities in 3 and in both upper and 
lower extremities in 2 cases. 


Clinical Pattern: In general, the peripheral neuritis tended to be 
widespread and severe. All four extremities were involved in 10 cases. 
In 2 cases, only the legs were affected; the arms only in 1; both arms and 
one leg in 1, and one arm and one leg in 1 case. In addition to the 
alterations in the nerves of the limbs, the phrenic nerves were involved 
in 2 instances, the cranial nerves in 1 and the bulbar portion of the brain 
stem in 1. The neuritis was severer peripherally than centrally in 14 of 
the 15 cases. The one exception was an instance in which the muscles of 
the pelvic and shoulder girdles were primarily affected. In 8 cases, the 
clinical picture was that of mononeuritis multiplex—involvement of sev- 
eral or many individual nerves at the same time, or at different periods 
in the course of the disease. In 7 instances, the clinical picture was that 
of a symmetric polyneuritis. Involvement of a single nerve, mononeuritis 
simplex, was not observed in this series. 

The involvement was predominantly of the motor type. In 13 of the 
15 cases both motor and sensory changes were present, in 2 there was only 
motor paralysis and in no case were there only sensory changes. Motor 
changes were more prominent than the sensory in 10 of the 13 cases 
showing mixed symptoms; in 3 the motor and sensory changes were ap- 
proximately equal. In no instance were the sensory changes more promi- 
nent than the motor. 
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There was clearcut regression of signs and symptoms in 4 of the cases; 
in 11 the neuritis gradually or suddenly progressed or remained stationary 
until death from other cause. 


Histologic Study.—Nutrient Arteries: Involvement of the nutrient 
arteries of the peripheral nerves was observed in 19 (76 per cent) of the 
25 cases studied. In the 15 cases showing clinical peripheral neuritis, 
lesions of the nutrient arteries were observed in all (100 per cent). The 
vascular lesions were widespread, as evidenced by the fact that of the 
111 individual nerves available for study, 80 (72 per cent) revealed 
such lesions. In the 15 cases showing peripheral neuritis clinically, 69 
(86 per cent) of the 80 nerves examined proved to have vascular lesions. 


The changes in the nutrient arteries of the nerves were in no way 
different from those caused by periarteritis nodosa in the other arteries 
of the body. The vessels oftenest involved were the small arteries coursing 
in the interfascicular connective tissue. In no instance was there involve- 
ment of the even smaller vessels within the nerve bundles. The veins 
were not affected. 


The arterial lesions ranged from acute, through subacute and chronic 
stages, to instances of virtual healing. The more acute lesions were char- 
acterized by a hyaline-like necrosis of the inner half of the media, degen- 
eration of the remaining muscle fibers, dissolution of the internal elastic 
membrane, edema and thickening of the adventitia with infiltration by 
polymorphonuclear leukocytes, lymphocytes and eosinophils. The sub- 
acute and chronic arterial lesions showed evidence of fibrous repair, split- 
ting or actual overgrowth of the internal elastic membrane, fibrous thick- 
ening of the intima and periarterial infiltration by lymphocytes, plasma 
cells and large endothelial-like cells. Healed lesions were noted in at 
least 1 case; these were characterized by replacement of normal tissue 
by fibrous tissue in the arterial wall, with scarring and thickening, re- 
canalization of previously thrombosed lumens and disappearance of 
periarterial infiltration. Regardless of the age of the degenerative inflam- 
matory process, the chief functional effect was to reduce the caliber of 
the lumens of the involved vessels to a serious degree. Many of the vessels 
were completely closed. Thromboses in the narrowed lumens were com- 
mon. No aneurysms were noted in the vessels of the nerves, and no rup- 
tures of the necrotic arterial walls with resultant intraneural hemorrhages 
were seen. 


Microscopic sections taken at different levels of a nerve often showed 
decided variation in the inflammatory processes in the arteries. In some 
sections, almost every vessel was involved, while at a nearby level the 
arteries were essentially normal. In a given nerve, it was not unusual to 
observe at different levels, acute, subacute and chronic arterial lesions. 
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Nerve Degeneration: Eleven (44 per cent) of the 25 cases studied 
showed microscopic degeneration of one or more nerves. All 11 cases 
in which there was degeneration of nerve bundles occurred in the group 
of 15 cases which showed peripheral neuritis (73 per cent). No clearcut 
degeneration of myelin sheaths and axis-cylinders was seen on histologic 
examination in those cases in which peripheral neuritis was not present. 
A total of 41 nerves was studied in which the inflammatory changes of 
periarteritis nodosa were observed in the nutrient arteries but in which 
no degeneration of nerve bundles was demonstrable. Thirty-nine nerves 
showed both inflammation of the arteries and degeneration of the nerve 
fibers. On the other hand, only 3 nerves were seen to be degenerated in 
which the vessels were apparently normal. Twenty-eight nerves were 
completely normal. 

Study of the degenerated nerve bundles revealed subperineurial and 
interfascicular edema in many instances. The small endoneurial vessels 
within the fasciculi were sometimes widely dilated. In some cases, the 
degeneration varied from moderate to total destruction of the nerve ele- 
ments with replacement by fibrous tissue. There was usually a great 
increase of the cells of the sheath of Schwann, though in old, degener- 
ated nerves they were practically absent. In the moderate cases myelin 
sheath stains revealed that some nerve bundles were almost normal, while 
others were undergoing extensive degeneration, as evidenced by swelling, 
beading and disintegration of the myelin sheaths. Scavenger cells filled 
with fat droplets were seen along the course of the fibers. Silver im- 
pregnation (Bodian stain) brought out the appearance of the axis-cylin- 
ders, ranging from normal to complete disappearance. Many of the 
axis-cylinders were undergoing degeneration and were swollen, nodular, 
beaded and fragmented. In the severer cases, degeneration of the nerve 
elements was practically complete and only an occasional myelin sheath 
was to be seen. Regenerating axons were not observed. Degeneration 
was frequently minimal or even absent at the level of the severest vas- 
cular damage but became pronounced as more distal portions of the 
nerve were examined. 

Diffuse degeneration of the neural elements as described in the pre- 
ceding paragraph was not the only parenchymatous lesion observed. 
Striking, in some cases, was the occurrence of sharply localized infarcts, 
oftenest beneath the epineurium, but occasionally deep within the fas- 
ciculus. These infarcts in the more severely involved nerves were some- 
times confluent. The level of the infarcts often coincided with the level 
of maximal vascular damage. 

In no instance was there evidence of neuritis in the inflammatory 
sense. Despite the prominent perivascular collections of leukocytes and 
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exudate, no infiltration of these elements into the nerve bundles or 
around the nerve fibers was observed. 


























Fig. 1 (case 7).—Right sciatic nerve. A, proximal portion showing subacute 
involvement of nutrient arteries, with almost complete occlusion of one of the 
vessels; hematoxylin and eosin; x 75. B, almost complete degeneration of mye- 
lin sheaths at more distal level of nerve (right posterior tibial) ; Weigert’s myelin 
sheath stain; x 435. 


The arterial and neural lesions are illustrated in figures 1 through 5. 
A summary of the data for each case is given in table 3. 
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Fig. 2 (case 8).—Right sciatic nerve. A, nutrient artery, chronic stage, show- 
ing periarterial thickening and recanalization; hematoxylin and eosin; x 125. 
B, same level as A, with marked degeneration of myelin sheaths. The upper nerve 
bundle is normal; Weigert’s myelin sheath stain; x 60. 
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Fig. 3 (case 25).—A, right sciatic nerve showing periarteritis of nutrient 
artery, acute stage; fibrinoid degeneration of media, with no peripheral neuritis 
despite widespread acute arterial changes; hematoxylin and eosin; x 150. B, 
femoral nerve with longitudinal section of small nutrient artery showing rapid 
transition from acutely inflamed portion with necrosis of media to relatively nor- 
mal vessel; hematoxylin and eosin; x 145. 
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Fig. 4 (case 25).—Femoral nerve showing acute fibrinoid degeneration of 
media with obliteration of lumen; hematoxylin and eosin; x 165. 























Fig. 5 (case 10).—Brachial plexus showing periarteritis of nutrient vessel, 
chronic phase, with recanalization; hematoxylin and eosin; x 125. 


































































































































LOVSHIN-KERNOHAN—PERIPHERAL NEURITIS 
COMMENT 
Analysis of the clinical data in 29 cases of periarteritis nodosa gave 
results which, for the most part, agreed closely with the mass of infor- 
TaBLe 3.—Summary of Observations in 29 Cases of Periarteritis Nodosa 
age > Pt ere oe 
6 | & | o] ass] ates [Sad] Sirk] a2 | & [sea] o8 | ss | <6 [285 
“1 | 36 |m| 4 | 138/100 2 15|+| o- P| Oo] rs ee 
2| 4 |m| 5 | 174/120 20 ete: gia) «¢ 1+ 1+ 
3 | 54 |M| 3 | 136/84 | 9 | 105; o | +] o| P|] o |}+] + 
4|4 |m| 5 | 10/76 | 50 | 25 5 |+|/ 4/mM]/|0/}+] 0 
5 | 32 |r] 4 | 165/102 46 s7|/+| ofp [+ |/+]+ 
6 | 57 |F|10 | 14200 |e |2 | 73/+| 1|/mMm/|o/+ (1+ 
7 | 63 |M| 6 | 180/130 | 82 | 33 ist t1 1+ [+ 1+ 
12 |mM| 5 | 190/130 |118 | 46 +|/ s|P/o/;+ [+ 
60 |M| 4 | 160/105 | 86 | 17 25}+| o|/m{/+ {+ | 0 
10 M| 4 | 120/85 /|100 et ©1144 [4+ | © 
1 | 24 | Mm] 8 | 230/130 | 105 at otmie lel + 
“32 | 52 |Mm!/ 6 | 180/90 |100 | 17 4] o1Piel+ | + 
13 | 52 |M| 3 | 140/64 | 79 | 11 si+] 2 imi o i+] @ | 
14 | 69 | m| 8 | 166/94 |101 | 40 3s /i/+] 2/P fo {+ | + 
15 | 60 | M| 5 | 230/12 |120 | 33 Ol+| of mM} o lt | + 
16 | 46 |mM| 5 | 180/100 | .. | 9 2.5| 0 sion: A ns 
7 | 2 |m| 7 | 130/78 |110 | 17 0 +1 @ 
is | 62 | m| 3 | 118/64 ! 98 | 13 a. x + | 0 
19 | 15 |M|15 | 120/600 | 41 | 7.5] 15/0 a on 
20 %|F| 5 | 100/60 | ... | 16 SFO) wb 0 | 0 
2 | 6 |Mm| 2 | 146/80 6 | 65| 0|0 0 | 0 
22 | 46 |mM| 8 | 25/150 | .. | 0 |0 erg yee 
23 | 35 |Mm|27 | 120/96 | 41 | 2 73 | 0 ila and 
2 | 7 |m|% | 120/80 | 67 | 17 0 0 | o 
23 | 2 |m| 3] 144/108 | ... | 2 0/0 rae 
2 | 46 | M| 6 | 220/130 | 85 0 0 | o 
a | 32 | ¥F| 29 | 230/130 | 72 | 18 3 |0 0 | 0 
23 | 61 | M| 1 | 230/150 | .... 0 *& | @ 
29 | 59 |m| 1 | 220/130 | 94 | 2 0 |o 0 | o 





















































*P indicates symmetric polyneuritis and M mononeuritis multiplex. 


mation already published. The sex ratio of 6:1 was somewhat greater 
than the 4:1 or 2.5:1 ratios usually given, but serves to stress further 
that the disease is definitely commoner in men than in women. It is 
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interesting that 3 of the patients presented the syndrome, previously de- 
scribed by Rackemann and Greene,!° of asthma associated with high 
eosinophilia. Although 8 patients were known to have taken sulfonamide 
drugs previous to the onset of the disease, information on that point was 
sketchy and incomplete. From these data no conclusions concerning the 
relation of sulfonamide compounds to the inception of periarteritis nodosa 
can be drawn. . 

Peripheral neuritis occurred in 52 per cent of the cases. This percent- 
age is higher than that usually given, but probably represents a truer 
figure, for many authors observed that the incidence of neuritis is higher 
than. available summaries indicate. It should be stressed that in some 
patients the presence of involvement of nerves is difficult to determine, 
especially in those who have purely subjective symptoms. In this study, 
however, strict criteria were met and the diagnosis of peripheral neuritis 
was not made unless objective signs were present. It so happened that in 
all patients who had neuritis, motor and reflex changes could be demon- 
strated. In not a few instances, the neurologist first suggested the even- 
tual diagnosis. Comparison of the group of 15 patients in whom per- 
ipheral neuritis was present with the group of 14 in whom peripheral 
neuritis was not present demonstrated no essential differences in the 
results of laboratory studies or clinical course. The difference in average 
age, 46.5 years in those with neuritis versus 40.2 years in those without, 
is hardly of significance. The average duration of the disease in patients 
with neuritis was 5.3 months, while in those without, it was eight months. 
It is possible that the neuritis develops in the more acute cases, or that 
when neuritis does develop, the fatal outcome is hastened by the serious 
paralysis that sometimes ensues. The fact that 4 patients who had 
peripheral neuritis showed a trace of lead in the urine, and that 2 of 
the 4 also showed a trace of arsenic, is probably not significant. In no 
instance was the value even close to toxic levels. In this study attention 
was paid to the presence of heavy metals, not to cast doubt on the diag- 
noses, which were established at autopsy and unequivocal in all cases, 
but to try to determine whether subtoxic levels of agents known to be 
deleterious to peripheral nerves make them more vulnerable to another 
pathologic process. Unfortunately, no determinations were made on those 
patients without neuritis. The question, then, remains unanswered. 

It is believed that the data obtained from the analysis of the clinical 
features of the 15 cases with peripheral neuritis will be of use in further 
delineation of the syndrome. In 7 of the 15 cases, the neuritic symptoms 
occurred at the onset of the disease before involvement of any other sys- 
tem. In no case did the neuritis appear longer than four months after 


10. Rackemann, F. M., and Greene, J. E.: Periarteritis Nodosa and Asthma, 
Tr. A. Am. Physicians 54:112-118, 1939. 
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the onset of periarteritis nodosa. The commonest initial neurologic symp- 
tom was pain (5 cases); next in frequency as an initial symptom was 
paresthesia (3 cases). Though pain, paresthesia, or both, occurred most 
frequently at the onset, in 2 instances weakness alone was noted. The 
peripheral neuritis most commonly began in the lower extremities (10 
cases). 

The fully developed neuritis tended to be widespread and severe; 
the upper extremities were involved as often as the lower. In 10 cases 
all four extremities were affected. In all but one instance, the neuritis 
was severer peripherally than proximally. The motor involvement was 
more striking than the sensory, though usually both types were present. 
Two striking features of the peripheral neuritis in periarteritis nodosa 
were present in this series less commonly than had been previously re- 
ported. Other authors stated that the clinical picture is usually that of 
mononeuritis multiplex rather than that of multiple peripheral neuritis. 
In 8 of the 15 patients, several individual nerves were affected in se- 
quence and at varying intervals—mononeuritis multiplex. But in the re- 
maining 7, the pattern was that of a symmetric multiple neuritis which 
clinically was in no way different from that encountered in toxic or in- 
fectious polyneuritis. Why this should be so is not clear, but it is im- 
portant to recognize that the pattern frequently occurs. It has been 
stated that regression is characteristic of the neurologic manifestations of 
periarteritis nodosa. Clearcut regression was evident in only 4 of the 
patients in this series. It must be remembered, however, that the average 
length of life after onset of symptoms was only 5.3 months. Had the pa- 
tients lived long enough, more instances of regression would probably 
have been observed. 


In a disease as unpredictable and as varied as periarteritis nodosa, 
all available evidence must be used in order to establish a diagnosis. The 
presence of peripheral neuritis is an important clue. Since it occurs in 
more than 50 per cent of cases, its presence should be of great help in 
formulating the diagnosis. In any obscure disease in which neuritis de- 
velops, periarteritis nodosa should be suspected. If the neuritis is asso- 
ciated with evidence of renal involvement, gastrointestinal symptoms, hy- 
pertension, fever and wasting, as it frequently is, the diagnosis becomes 
considerably less difficult. In view of the fact that periarteritis nodosa 
often begins as a peripheral neuritis, any patient with an obscure neuritis 
who later manifests multisystemic symptoms should be suspected of hav- 
ing that disease. 

The cause and nature of the involvement of nerves have been subjects 
of controversy ever since periarteritis nodosa was first described. Whether 
the degeneration of the nerve is due to occlusion of its nutrient arteries, 
or to the direct action on the nerve fibers of the same toxin that causes 
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the changes in the arteries, is a question which has not been settled. Most 
authors favor the latter view. The present data indicate that the de- 
generation of nerves is entirely on a vascular basis, that localized infarcts 
in the more proximal portions of the nerve cause secondary degeneration 
of the fibers and, therefore, the appearance of diffuse degeneration in the 
more distal portions. In all 15 cases with clinical peripheral neuritis, 
changes typical of periarteritis nodosa were observed in the nutrient 
arteries to the nerves. In 11 of the 15 cases, degeneration of the nerves 
was demonstrated microscopically. It is felt that nerve degeneration was 
not seen in the additional 4 cases because only the proximal portions of 
the nerves were available for study. Eighty individual nerves were studied 
in the 15 cases with neuritis; 69 of them showed lesions of the arteriae 
nervorum and 42 of them showed degeneration. In 39 of the 42 nerves 
with degeneration, the nutrient arteries were involved; in 3 of the nerves 
with degeneration, no inflamed vessels were seen. It is not surprising that 
these 3 exceptions occurred, since periarteritis nodosa affects only a small 
portion of any one vessel and the distribution of the lesions is notoriously 
patchy. It so happened that the sections did not pass through an involved 
vessel. That periarteritic vessels were seen in 39 of the 42 nerves showing 
degeneration is indicative of the fact that the vascular lesions are usually 
exceedingly widespread. It should be remembered that even when a 
portion of a nerve is thoroughly studied, actually only a small fraction of 
its total length has been examined. In 39 of the 80 nerves the nutrient 
arteries were involved, but no degeneration was demonstrable. It is 
probable that in these instances the lumens of the inflamed vessels were 
still able to carry a sufficient volume of blood, so that infarction and sub- 
sequent degeneration did not take place. No degenerated nerves were seen 
in the group of 14 cases without neuritis, though 11 of the 31 nerves 
studied showed inflammation of the nutrient arteries. 

The blood supply to nerves is relatively rich. Sunderland?! showed 
that the peripheral nerves are abundantly vascularized through their en- 
tire length by a series of vessels, which, by their repeated division and 
anastomoses, create an unbroken longitudinal, intraneural vascular net- 
work. Any single nutrient artery, or a series of them, can be occluded 
without embarrassing the blood supply to the nerve. When the arterial 
tree is normal, the sciatic nerve can be stripped of its blood supply for a 
distance up to 15 cm. without impairment of nerve function. Despite 
this rich blood supply to the peripheral nerves, it has been shown that 
occiusive vascular disease, especially when it is widespread, can cause 
anoxemic changes in the conducting elements of the nerve, with the 
production of clinical neuritis. Thus, the peripheral neuritis of senility © 
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can be caused by arteriosclerotic changes in the nutrient arteries.1? There 
is strong evidence that at least one type of diabetic neuritis is caused by 
the same mechanism.!* Ischemic neuritis also has been reported in 
thromboangiitis obliterans! and in primary amyloidosis.» There seems 
little reason to doubt, then, that periarteritis nodosa, a disease causing 
severe and widespread arterial damage, can also produce ischemic neu- 
ritis. Since periarteritis nodosa is known to cause infarctions in practically 
every organ of the body, it would be most unusual for the nerves to 
escape, especially since it has been shown that the arteriae nervorum 
are so commonly and markedly involved. 

That histologic examination of the peripheral nerves did not reveal 
any instance of primary or interstitial neuritis is significant. Signs of 
inflammation in the nerve bundles were completely lacking. This obser- 
vation is not in keeping with what one would expect if the degeneration 
of nerves was due to direct action by the same agent which produced 
disease in the vessel wall. 


SUMMARY AND CONCLUSIONS 


1. Peripheral neuritis occurred in 15 of 29 cases of periarteritis 
nodosa in which the diagnosis was proved at necropsy. 

2. Peripheral neuritis usually appeared early in the course of the 
disease. The initial symptoms of neuritis were most commonly pain, or 
pain and paresthesia. The neuritic manifestations initially occurred most 
commonly in the lower extremities. 

3. Neuritis in periarteritis nodosa tended to be widespread and se- 
vere. Motor involvement was more striking than sensory involvement. 
The classic picture of mononeuritis multiplex occurred in 8 of the 15 
cases. Regression took place in only 4 of the 15 cases. 

4. A comparison of the group in which peripheral neuritis occurred 
with the group in which peripheral neuritis did not occur revealed no 
significant difference in age incidence, prognosis or laboratory findings 
during the course of the disease. 

5. Histologic examination of the peripheral nerves was carried out in 
25 of the 29 cases of periarteritis nodosa. 
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6. The arteriae nervorum were directly involved by the disease 
process in 19 (76 per cent) of the 25 cases. The nutrient arteries to the 
nerves were affected by periarteritis in all 15 cases showing peripheral 
neuritis clinically (100 per cent). 

7. Microscopic degeneration of nerve bundles was demonstrated in 
11 of the 15 patients with peripheral neuritis. No degenerated nerves oc- 
curred in the group without clinical neuritis. 

8. Single or confluent infarcts of the nerve bundles were commonly 
observed. The degeneration, which was diffuse at lower levels, began as 
infarction at higher levels. There was no inflammation in any of the 
nerves. 

9. The degeneration of the peripheral nerves is due to occlusion of 
the nutrient vessels to the nerves. The peripheral neuritis in periarteritis 
nodosa is an ischemic neuritis. 


Mayo Clinic. 
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PREGNANCY 
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YPERLIPEMIA associated with lipemia retinalis occurs rarely. 

Stearns and his associates! in a recent publication, after thorough 

search of the literature, reported a total of 63 cases of retinal lipemia 

involving diabetic patients, including their own reported case, and 6 in- 

volving nondiabetic patients. Kauffman? reported 61 cases of retinal 

lipemia in diabetic patients and 3 in which the condition was not associ- 
ated with diabetes. 

Cases of lipemia retinalis in nondiabetic patients reported were as 
follows: Wagener® reported a case of lipemia retinalis in which the pa- 
tient, who had leukemia, was receiving high doses of radium, and it was 
his opinion that the high fat content was due to destruction of tissue. 
Holt* reported the case of an 11 year old girl in whom the blood lipids 
rose to levels above 8,000 mg. per hundred cubic centimeters. He also 
noted that the girl’s 5 year old brother had lipemia retinalis with ab- 
normal fat metabolism and that their mother had abnormally high blood 
fat levels although she was never found to have retinal lipemia. This, 
Hold felt, represented an idiopathic familial deficiency in fat storage. 
Goodman‘ and Chapman*® reported a case of nondiabetic lipemia retinalis 
in a 1 year old child, which Chapman ascribes to absence of lipase result- 
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ing in deficient fat fermentation of fat storage. The sixth case of lipemia 
was reported by Lepard,’ in which lipemia retinalis was observed over a 
period of years. The abnormal fatty metabolism was controlled by a rigid 
diet, although it was not entirely obliterated. No conclusions were made 
by Lepard as to the mechanism of abnormality of fat metabolism in this 
case. However, he noted, as did Chapman, the relatively greater increase 
in the size of the spleen as compared to the size of the liver. 

The milky blood serum and the unusual appearance of the retinal 
vessels® form a striking picture which cannot be missed. It is the retino- 
pathy which gives the name of lipemia retinalis to the disease process. It 
is noted by a survey of the literature that lipemia retinalis usually accom- 
panies acidosis either of diabetes or of other toxic states, but acidosis is 
not an invariable prerequisite of lipemia retinalis, as has been noted.® 

Stearns! stated that lipemia retinalis may be present for two days to 
three weeks. Kauffman? also reported that the condition is fleeting, last- 
ing for only one to ten days. However, Holt‘ observed retinal lipemia for 
several months in his case, and in Lepard’s case’ the condition persisted 
for over a period of several years. 

The case which we here present has several unusual features. It is 
the only case in which lipemia retinalis is reported complicating a preg- 
nancy in a nondiabetic patient. It is the second case in which autopsy was 


performed while the disease was active. The blood fats reached levels 
higher than those in the cases reported with the exception of Holt’s.* For 
these reasons it was thought of sufficient interest to report the findings. 


REPORT OF A CASE 


On Oct. 7, 1947, a 19 year old woman in the eighth month of her pregnancy 
was admitted to the medical service for investigation. Several weeks prior to her 
admission milky blood serum was noted when attempts to perform the routine 
serologic tests were made. As far as could be ascertained by her history, it was 
the first time that this had been noted. She was completely asymptomatic, her 
pregnancy had been previously uneventful and she complained of no intolerance 
to food or loss of weight. The history by systems was noncontributory. Her last 
menstrual period occurred on Feb. 3, 1947. 

Physical examination revealed a height of 65 inches (165 cm.) and a present 
weight of 148 pounds (67 Kg.) as opposed to a normal weight of 125 pounds 
(56.7 Kg.). The blood pressure was 124 systolic and 78 diastolic. The skin was 
completely clear, showing no discoloration or exanthema. The external appear- 
ance of the eyes was normal. Funduscopic examination revealed abnormally pale 
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fundi. The veins were slightly engorged and were chocolate in color. The arteries 
appeared flat and ribbon-like. In the periphery, arteries were uniformly cream 
colored. Near the disk the vessels had a central “salmon pink-colored” blood col- 
umn, surrounded by the cream-colored fatty substance floating nearest the vessel 
wall. No hemorrhages or exudates were seen. The disk was slightly paler than 
normal; the macular area was normal. Abdominal examination revealed a mass 
compatible with an eight month pregnancy. The liver, which was firm and had a 
sharp edge, was palpable approximately 2 cm. below the costal margin. 

The laboratory reports were as follows: Red blood cells numbered 4,300,000, 
with a hemoglobin content of 12 Gm., and the white blood cells 12,600, with 
neutrophils 61 per cent, stab forms 16 per cent, lymphocytes 18 per cent and mono- 
cytes 5 per cent. Red and white blood cells showed numerous small vacuoles. The 
sedimentation rate was 28 mm. per hour as corrected. The hematocrit value was 
27 per cent packed cells. Urinalysis gave a negative reaction. The initial fasting 
blood sugar content was 67 mg. per hundred cubic centimeters. Cholesterol was 

18 mg. per hundred cubic centimeters. The carbon dioxide—combining power 
was 82.1 per cent. A recheck of the blood showed a cholesterol content of 411 mg. 
per hundred cubic centimeters, a carbon dioxide—combining power of 54 per cent, 
. fasting blood sugar content of 70 mg. per hundred cubic centimeters. A glucose 
tolerance test revealed a fasting blood sugar content of 87 mg., which rose in one- 
half hour to 130 mg., in one hour to 135 mg. and in two hours to 146 mg. and 
fell in three hours to 98 mg. Urinalysis revealed a negative reaction at all times. 
Chemical examination of the blood by the Army Medical Department Research 
ind Graduate School on Oct. 20, 1947, revealed the following: Neutral fat 
amounted to 3.837 Gm., phospholipids 26.6 mg., total cholesterol 488 mg., free 
cholesterol 196 mg. and cholesterol esters 291 mg. per hundred cubic centimeters. 
Blood specimens were sent to the New York Postgraduate Medical School’s lab- 
ratory of pathological chemistries on Oct. 27, 1947, and the following values 
were obtained: total serum lipids, 8,288 Gm.; fatty acids, 7,685 mg.; phospholipids, 
7.5 mg.; cholesterol, 760 mg., and cholesterol esters, 430 mg. Roentgen examina- 
tions of the chest showed no abnormality. In the skull the calvarium and basila 
were normal, as were the bony structure and the texture of both femurs. 

During the patient’s stay on the medical service, she remained asymptomatic, 
and, aside from a low fat, high carbohydrate diet, she received no specific therapy. 
Basal metabolism rates were determined, and values +-10 and +21 per cent were 
revealed. The patient was seen by two civilian consultants to the Surgeon Gen- 
eral’s Office, Dr. R. Miller and Dr. Bruce Webster. It was their opinion that she 
had essential lipemia, with a possible abnormal response to the frequently noted 
abnormal fat metabolism of pregnancy. An initial smear of the peripheral blood 
showed numerous fat vacuoles in the red blood cells and in the cytoplasm of the 
white blood ceils. In addition, wandering reticuloendothelial cells with ingested 
fat particles made up 4 per cent of the cells in smears of the peripheral blood. To 
rule out the diagnosis of leukemia, examination of sternal marrow was performed, 
which showed hyperplasia of all elements of the blood but no evidence of leuke- 
mia. Noted were normal-appearing plasma cells containing ingested fat globules 
which represented no more than 2 per cent of the total marrow constituents. Be- 
cause of the apparent normal progression of pregnancy, it was decided that the 
patient should be allowed to go to term, to have a normal delivery and to see 
if on the termination of pregnancy her metabolism would return to normal. On 
the day that she was to be discharged, cramping abdominal pains developed, and 
she was transferred to the Tilton Obstetrical Service. She had one episode of 
nausea and one loose stool. Approximately fifteen hours after the onset of labor she 
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complained of different, excruciating abdominal pain and went into profound 
shock. At this time fetal heartbeats disappeared and were not heard subsequently. 
She was given plasma, which improved her blood pressure and the clinical pic- 
ture, and Major Brenizer, Assistant Chief of Surgical Service, was called in con- 
sultation. Because of the possibility of an intraperitoneal hemorrhage or an acute 
hemorrhagic pancreatitis, surgical exploration was performed. The possibilities of 
multiple renal or mesenteric vessel emboli or thromboses, lipid coronary insuf- 
ficiency or lipid pulmonary emboli were considered. The laparotomy was per- 
formed under local anesthesia. When the abdomen was opened, large volumes 
of milky, cloudy, dark pink odorless fluid escaped under moderate pressure; 750 
ce. of this fluid was aspirated. The stomach was filled with fluid and tensely 
dilated. The transverse colon was infiltrated with sanguineous fluid, and the 
whole root of the mesentery was thick and edematous; the liver appeared slightly 
enlarged and infiltrated with lipid material. The pancreas appeared normal, and 
it was felt that nothing could be done surgically. Dr. Preece, the civilian gyne- 
cology consultant, felt that since the membranes had been ruptured and in view 
of her critical condition hysterectomy should not be performed. The abdomen was 
carefully closed with layered sutures. Postoperatively she had to be maintained 
on large amounts of oxygen to prevent development of severe cyanosis. Ad- 
ministration of 5 liters of whole blood was necessary to maintain her peripheral 
circulation. Approximately ten hours postoperatively she spontaneously delivered 
a stillborn, full term infant, which showed no abnormalities other than over- 
lapping of the cranial sutures and a few scattered blebs over the neck and trunk. 
In spite of all supportive measures, her course was downhill. Her abdomen be- 
came distended with fluid, her peripheral circulation failed, and eighteen hours 
postoperatively she died—twenty-seven days after her admission to the hospital. 


Autopsy was performed, and the positive findings were as follows: There was 
cyanosis of the nail beds. Two thousand five hundred cubic centimeters of bloody 
fluid was released from the peritoneal cavity. The entire serosa of the small bowel 
and the large bowel was pale brown and studded with creamy fibrinous attach- 
ments. The whole retroperitoneal area was filled with dark brown, stringy blood 
clots, which dissected the transverse colon’s mesenteric attachment, converting the 
tissue-thin mesentery into a thick boggy mass. No lymph nodes were discernible. 
The thyroid weighed 18 Gm.; the thymus was grossly normal. Hilar nodes 
were normal. The heart and the coronary vessels and the aorta and its main 
branches were grossly normal except for small petechial hemorrhages beneath the 
epicardium. The spleen was enlarged, weighing 750 Gm., slate gray and gritty 
and did not scrape easily. The weight of the liver was 2,140 Gm. Cut section of 
the liver displayed a light brown color and a greasy consistency. The gallbladder 
and the bile ducts were grossly normal. Just above the entrance of the splenic 
vein and into the portal vein there was a firmly adherent grayish red area of 
thrombosis, 3 cm. in length, tapering off into the vessel of the hepatic substance. 
The pancreas was moderately enlarged and on cut section was firm, fibrotic and 
pale. The adrenals could not be located in the massive blood clot. The bowel and 
genitourinary tract were not remarkable except for the findings compatible with 
postpartum and postoperative conditions. On microscopic examination, the fol- 
lowing was noted. Liver sections showed some lymphocytic infiltration around the 
bile ducts and central veins. Fatty infiltration was minimal in amount. Some 
extracellular and intracellular pigmentation was present. The pancreas showed 
extensive diffuse necrosis throughout. Some areas of necrosis had vague remnants 
and outlines of pancreatic tissue, and near the head of the pancreas there was 
heavy fibrosis, with considerable diminution in glandular structure and few islet 























ROHN ET AL.—HYPERLIPEMIA AND PREGNANCY 343 


cells. The parietal cells of the gastric mucosa were vacuolated. In the small in- 
testine the villi were distended with numerous swollen lymphatic vessels which 
could be traced into the submucosa. The spleen showed complete loss of normal 
architecture, which was replaced by a diffuse pattern of round cells with centrally 
placed nuclei. These foam cells were aggravated in some portions of the section. 
The remainder of the pathologic examination revealed nothing significant in rela- 
tion to the disease process. 

Autopsy was performed on the infant, and the findings were completely 
normal. 

COMMENT 


It is a matter of some disappointment to the medical service that cer- 
tain procedures, which should and could have been performed, were not 
accomplished because no such rapid and fatal outcome was anticipated. 
With such data as we have available, several remarkable features can be 
noted. We were unable to obtain any relatives of the patient for study 
of their fat metabolism to rule out absolutely congenital lipemia. Her 

‘mpletely noncontributory personal history, the significant phagocytic 
blood response and the coincidence of the discovery of her disease at the 
ime of pregnancy are strong presumptive evidence that the disease was 

least aggravated if not initiated by her pregnancy. It is an established 
fact that pregnancy results in an increased metabolism of fat. 


The relationship of the pancreatic changes to this abnormal fat 
rnetabolism is obscure. The acute pancreatitis might in some way be 
linked to the thrombosis of the portal vein, the anoxemia or the shock, 
but it is difficult to reconcile the chronic fibrosing pancreatitis with any 
features of the patient’s clinical history or the laboratory findings. It is 
of great interest to note that Holt‘ reported that his patient at the age of 
t years had an attack of acute epigastric pain, for which a laparotomy 
was performed and a postoperative diagnosis of acute hemorrhagic pan- 
creatitis was made. The girl had repeated recurrent attacks of acute 
pigastric abdominal pain associated with a picture of shock similar to 
that noted in our case. Kauffman,? in his second case report, stated that 
a laparotomy was performed to rule out the possibility of a pancreatic 
tumor. He made no note, however, of the operative findings or of the 
result of any possible biopsy. The association between the lipemia and 
the pancreatitis in our case seems to be definitely present. It is impos- 
sible to explain the mechanism by which the two are related to each 
other on the basis of our findings. It is entirely possible that the fibrosing 
pancreatitis resulted in a deficiency of lipase, with a resulting deficient 
fermentive system in the organs of fat storage such as was noted by 
Chapman.® 

Most observers noted a relative decrease in the phospholipid frac- 
tion. They, however, noted an absolute increase. In the initial report in 
this case the phospholipid content is only 26.6 mg. per hundred cubic 
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centimeters. The second report showed that total lipids amounted to 
8,288 mg.; fatty acids, 7,685 mg.; cholesterol, 760 mg.; cholesterol esters, 
430 mg., and phospholipids 7.5 mg. per hundred cubic centimeters. This 
is considered to be close to the lowest limits of normal. This well sub- 
stantiates the conclusion of Boyd® that phospholipids tend to maintain 
the other fat fractions in a supersaturated state in serum and when the 
phospholipid content of the serum diminishes the lipids come out of solu- 
tion as chylomicrons, forming a milky emulsion. This also offers a partial 
explanation of the long duration of the lipemia retinalis in this case. 
We have no explanation of the diminution of the phospholipid con- 
tent. There was no diabetic acidosis and no previous vomiting, marasmus 
gastritis or faulty nutrition.t We can only speculate on the possible effect 
of pregnancy on metabolsim of phospholipids. Because of the unfortunate 
death of the patient and her child, further phospholipid studies were not 
available. Such studies in pregnancy may reveal important information 
for advancement pertinent to the disease process. Because of the obscure 
origin of the disease process in this case, it was extremely difficult to work 
out any logical management. The usual measures of a low fat, high car- 
bohydrate diet had no demonstrable effect on the course of the disease. 
It is suspected that the uterine contractions with the inevitable alteration 
in vascular mechanics, might have propagated a fat embolism which 
initiated the portal vein thrombosis. In retrospect, we wonder if early 
termination of pregnancy by section might have changed the ultimate 
outcome of events. It would certainly have increased the chances of a 
living infant, and it might have meant the survival of the mother. 


SUMMARY 


The seventh case of lipemia retinalis in a nondiabetic patient is pre- 
sented. It is the first case of lipemia retinalis associated with pregnancy 
that has been reported. The disease is a result of increased serum lipids, 
with a relative decrease in serum phospholipids resulting in milky serum 
and colorless retinal vessels. The possible relationship of the disease to 
pregnancy is noted, and the suggestion that cesarian section might be 
employed for such a complication of pregnancy is offered. 

Dr. M. Luther Kauffman personally communicated with us concerning his 
experience with the disease. Captain Lovitt, Chief of Laboratory Service, studied 
the pathologic specimens, and Captain Fontana, Chief of the Obstetrical Service, 
and Major Brenizer, Assistant Chief of the Surgical Service, managed the ob- 
stetric and surgical aspects of the case presented. 

















PRIMARY BRONCHOGENIC CARCINOMA 


Correlation of Recent Literature with One Hundred and 
Thirty-One Proved Cases 
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T IS WELL substantiated that the mortality rate of primary can- 
cer of the lung has reached major proportions.! This disease, which 
the not too distant past was regarded as unusual in occurrence, 
is now rated as fifth in frequency in types of carcinoma among males,” 
and proportionately as constituting 10 per cent of all deaths due to 
incer.2 As recorded in “Vital Statistics of the United States,” based on 
the number per hundred thousand population, the death rate in 1920 
was 1.1; in 1930, 2.2; in 1940, 4.0; in 1943, 7.3, and in 1944, 7.9.4 The 
ast figure represents 10,537 deaths due to carcinoma of the lungs and 
pleura. 

Figures reported in various statistical studies bear a great deal of simi- 
larity. It is of paramount importance, in this respect, to note the abso- 
lute, as well as the relative, increase in the incidence of this disease.® 
Universally, this increase is accredited to earlier recognition based on 
advanced methods of diagnosis, education of the medical profession and 
“cancer consciousness” in the public.® 


From the Department of Radiology, Philadelphia General Hospital. 

1. (2) Deaths and Death Rates for Cancer and Other Malignant Tumors, 
Vital Statistics of the United States, United States Department of Commerce, 
Bureau of the Census, 1944. (b) Macklin, M. T.: Has Real Increase in Lung 
Cancer Been Proved? Ann. Int. Med. 17:308 (Aug.) 1942. 

2. Holinger, P. H.; Hara, H. J., and Hirsch, E. F.: Bronchogenic Car- 
cinoma: An Analysis of One Hundred and Seventy-Five Proved Cases, Ann. 
Otol., Rhin. & Laryng. 54:5 (March) 1945. 

3. Ochsner, A., and DeBakey, M.: Surgical Considerations of Primary 
Carcinoma of the Lung, Surgery 8:992 (Dec.) 1940. 

4. (a) Footnote 1a. (6) Holinger, Hara and Hirsch.2 

5. (a) Holinger, Hara and Hirsch.2 (6) Ochsner and DeBakey.? (c) Per- 
rone, J. A., and Levinson, J. P.: Primary Carcinoma of the Lung (Report of One 
Hundred and Fifteen Cases, Thirty-Eight Autopsies and Seventy-Seven Broncho- 
scopic Biopsies), Ann. Int. Med. 17:12 (July) 1942. 

6. Clerf, L. H.: Carcinoma of the Bronchus, Radiology 28:438 (April) 
1937. 


345 











346 ARCHIVES OF INTERNAL MEDICINE 


Additions to the diagnostic armamentarium have been few, but, 
together with improvements in technic and refinements in interpretation 
of studies, have greatly increased the possibility of earlier diagnoses. In 
spite of these diagnostic advancements, the early recognition of primary 
bronchogenic carcinoma has not kept pace with the almost phenomenal 
strides made in the surgical technic of cancer of the lung, and the pro- 
portion of operative cures maintains a relatively low level.’ 

This paper is a correlation study of the recent literature, together 
with observations on 131 cases of primary bronchogenic carcinoma at 
the Philadelphia General Hospital between the years 1940 and 1946, 
inclusive, with a parallel evaluation of the progress made in the diagnosis 
and management of the disease. 


TABLE 1.—Comparative Distribution in Three Series of Cases 





Holinger Perrone and 

and others2 Levinson5c¢ O'Keefe 
Per Per Per 
No. Cent No. Cent No. Cent 
Right lung . pres | 3.7 0 0 3 y & 
Left lung ......... i detiscencien 2 y & I 0 0 4 3.3 
Main bronchus of right lung......... = 31.4 6 As 23 17.5 
Main bronchus of left lung . 20 11.4 ij 9.7 11 8.: 
Upper lobe of right lunzg......... . 19 10.8 13 16.6 9 6.8 
Upper lobe of left lung................ . 8.5 4 5.2 25 19.0 
Lower lobe of right lung 32 18.2 34 44.1 19 14.4 
Lower lobe of left lung.......... 2 13.1 9 11.6 27 20.6 
Middle lobe of right lung.......... a La 2 2.3 10 7.6 

Lower lobe of both lungs........... . 3.0 1 1.4 0 0 

Middle and lower lobes of right lung . - 0 1 1.4 0 0 

77 181 


ay 
~) 
; oO 


STATISTICAL STUDY 


The statistical data reported show the following characteristics of 
bronchogenic carcinoma: It is predominantly a disease of white men; 
its greatest incidence is between the ages of 45 and 60; it has a definite 
predilection for the right lung; the average length of life in cases in which 
the patient is not amenable to surgical cure is twelve to eighteen months." 

In the present series of 131 patients, 125 were men and 6 were women, 
or a proportion of 20:1; there were 82 patients between the ages of 50 
and 70, an incidence of 62.5 per cent in this age group. Subsequent to 
diagnosis, 111 patients, or 84.7 per cent, died within eighteen months. 
The only deviation from the accepted figures noted in this study is the 





7. Ochsner, A., and DeBakey, M.: Significance of Metastasis in Primary 
Carcinoma of the Lungs, J. Thoracic Surg. 11:357 (April) 1942. 

8. (a) Hollinger, Hara and Hirsch.2 (b) Ochsner and DeBakey.® (c) Per- 
rone and Levinson.5¢ (d) Clerf.6 (e) Ochsner and DeBakey.? (f) Overholt, R. 
H.: Curability of Primary Carcinoma of the Lung: Early Recognition and Man- 
agement, Surg., Gynec. & Obst. 70:479 (Feb., no. 2A) 1940. (g) Clerf, L. H., 
and Herbut, P. A.: Bronchogenic Carcinoma, Am. J. Med. 1:168 (Aug.) 1946. 
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almost equal distribution between the left and the right lung, the car- 
cinoma occurring in the right lung in 63 cases and in the left lung in 
68 cases. 

The cardinal symptoms of bronchogenic carcinoma, in the order of 
frequency of occurrence, are recorded as cough, pain in the chest, ex- 
pectoration and dyspnea. The fact that this sequence frequently is not 
evident in specific instances is the cause of occasional controversy. 

The histopathologic picture presented is predominantly that of epi- 
dermoid carcinoma, with an occasional report of adenocarcinoma. Con- 
vincing evidence of the bronchiolar origin of the “alveolar cell tumor” 
was submitted in reports by Herbut.® In the present series of 131 cases, 
the tumor was of the squamous cell variety in 114 and of the adenoma- 
tous type in 17 cases—a proportion of 6.7:1. 


ETIOLOGY AND SYMPTOMATOLOGY 


In evaluating the causes of cancer of the lung, it is immediately ap- 
parent that no one makes so bold as to attempt to name the basic 
etiologic factor. Writers agree as to the importance of chronic irritants 
as essential contributing and predisposing factors;!° but, as Clerf and I 
stated previously in discussing the etiologic factors in malignant disease 
of the sinuses, “. . . malignant disease . . . may be the result of a peculiar 
type of metaplasia associated with the repair of epithelium destroyed by 
disease. Evidently this statement is not all-inclusive, for such accidents 
as cell rests, dermoids, and epithelial extensions must be given equal con- 
sideration.”11 This similarly, represents the basic pathologic changes oc- 
curring in repair of the bronchial mucosa in malignant disease of the 
lung. 

Holinger and his associates? reviewed the secondary etiologic factors 
in a recent paper. In their analysis of such inhalation irritants as coal 
dust, silica, exhaust gases, road tar and tobacco smoke, they concluded 
that “without further corroborative evidence (these) too, must be con- 
sidered coincidental.” Clerf and Herbut** placed a unique and pertinent 
interpretation on the relationship of tobacco smoke: “Irrespective of its 
being an etiological factor, smoking, more than anything else, contributes 


9. Herbut, P. A.: (@) Bronchiolar Origin of “Alveolar Cell Tumor” of the 
Lung, Am. J. Path. 20:911 (Sept.) 1944; (6) “Alveolar Cell Tumor” of the 
Lung: Further Evidence of Its Bronchiolar Origin, Arch. Path. 41:175 (Feb.) 
1946. 

10. (a) Holinger, Hara and Hirsch.2 (b) Perrone and Levinson.5¢ (c) 
Clerf.6 (d) Clerf and Herbut.8¢ 

11. O’Keefe, J. J., and Clerf, L. H.: Malignant Tumors of the Maxillary 
Sinus: An Analysis of Forty-Seven Fatalities, Ann. Otol., Rhin. & Laryng. 55:312 
(June) 1946. 
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to delay in diagnosis by masking a common, early and important symp- 
tom: namely, cough.” 

Clinical manifestations of this disease usually are not evident until 
after the primary lesion has undergone moderate growth. The majority, 
of squamous cell type, manifest symptoms through invasion of regional 
tissue, producing secondary factors, such as erosion and ulceration of 
the mucosa, bronchial obstruction with retained secretions, secondary in- 
fection, atelectasis and/or compression of one of the larger pulmonary 
vessels. Tumors originating in the extreme periphery, the “alveolar cell 

















Fig. 1.—Metastatic cervical adenopathy with ulceration in a case of primary 
bronchogenic carcinoma. 
tumors,” are more apt to produce symptoms referable to the pleura, or 
to the remote organs by metastases.12 Too often, both types produce 
metastatic lesions before adequate consideration has been given the symp- 
toms caused by the primary lesion of the lung. 

In general, early symptoms of primary bronchial carcinoma are those 
common to all disease of the upper respiratory tract, but not necessarily 
so. Since the site of origin may be in any part of the bronchial system, 
the symptoms produced show a great tendency to variability and multi- 
plicity; further masking is produced by those parenchymal lesions (alveo- 
lar cell tumors) that rapidly metastasize and cause focal symptoms in re- 
mote viscera. In the same paper, Holinger and his associates,? reporting 


12. Holinger, Hara and Hirsch.2 Ochsner and DeBakey.7 Herbut.9> 
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on 175 cases, stated “there is no group of symptoms, either subjective or 
objective, that is pathognomonic,” but that “‘fully 98 per cent of the 
symptoms are referred to the chest.” Yet, in 21.7 per cent of 60 cases of 
bronchial carcinoma studied by Hochberg and Lederer'* there were no 
symptoms referable to the chest. This variability in recorded statistics is 
noted elsewhere in the literature and only lends emphasis to the facts (1) 
that the symptoms of early bronchogenic carcinoma follow no stereo- 
typed pattern, (2) that every symptom referable to the chest reported 
by the patient should be considered as organic in origin and (3) that in- 
vestigation should be pursued until an accurate diagnosis is attained. 

The development and presence of detectable physical signs, on the 
other hand, are evidences of advanced growth, and almost invariably 


TABLE 2.—Symptoms on Patient’s Admission to the Hospital 


No. Per Cent 
CII 9 asecsces “ er ..100 76.3 
Thoracic pain......... Siigesedahcpneeewietteecees . 82 62.5 
| ; , , . oeces 56.4 
Dyspnea .......... : wa SZ 39.6 
cides siswincepsllbnbanncinmuadhischonnontesaniehecssnncidaaaite 51 38.9 
Loss of weight. .... 48 36.6 
ncaa dnse deine sipsidudncell anes aerindidanviahywosibachensapeaaGoy 42 32.0 
a en ware 26.7 
5 crv aoe ca ca eg cps peda men ad enesibncoucygse-uutnconteonasns ton oSaAa 10 7.6 
Hoarseness . setemadibas nedabaosseeganiesacbiabes 10 7.6 
Wheezing . a p Jy 3 


preclude the possibility of operability. Obvious tumor formation in the 
thoracic wall, paralysis of the vocal cords, pathologic fracture of the ribs, 
esophageal dysfunction and/or persistent pleural pain, all carry the label 
of “inoperability.” 

Numerical tabulation of symptoms reported shows that cough is the 
most important single symptom.'‘ It is usually dry and irritative, grad- 
ually changing to the productive type, soon to be associated with blood 
streaking. The disease being commonly interpreted as_ tuberculosis 
throughout this stage, much valuable time is spent in the disproving of 
such a diagnosis. Next frequently reported is the symptom of thoracic 
pain. This may be one of two types: a constricting sensation, similar 
to that associated with obstructive atelectasis; or the sharp, lancinating 
pain of pleurisy, due to pleural or subpleural extension of a peripherally 
situated lesion. This combination of cough and thoracic pain, associated 
with other evidences of infection of the respiratory tract, has resulted in 
the diagnosis of “cold,” “grip,” “influenza” or “pneumonia” in a large 
percentage of cases. Likewise, the sequence of pneumonia, “unresolved 


13. Hochberg, L. A., and Lederer, M.: Early Manifestations of Primary 
Carcinoma of the Lung, Arch. Int. Med. 63:80 (Jan.) 1939. 

14. Holinger, Hara and Hirsch.2 Ochsner and DeBakey.® Perrone and 
Levinson.5¢ Clerf.6 Clerf and Herbut.8& Hochberg and Lederer.13 
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pneumonia” and pulmonary suppuration is commonly elicited in the his- 
tory. 

Dyspnea and loss of weight become evident as the lesion develops. 
Progressive or gradually developing dyspnea is a manifestation if infil- 
tration and/or bronchial obstruction occurs, and is seen in instances of 
atelectasis, pleural effusion, bilateral involvement or compression of the 
pulmonary arteries or veins. On the other hand, acute dyspnea associated 
with pain in the chest is most frequently caused by the development of 
spontaneous pneumothorax. Dyspnea of long duration is soon associated 
with extreme physical fatigue and results in anorexia and loss of weight. 
This symptom, of moderate or long duration, carries a poor prognosis. 


Per Cent 
80 

| 72.2% 
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Fig. 2.—Incidence of metastasis in a large number of collected cases (from 
Ochsner and DeBakey7). 


Wheezing respiration is frequently not reported by the patient be- 
cause often it is of brief duration and intermittent. It is affected by cough 
and deep respiration, and forced expiration aids greatly in its demonstra- 
tion.8* It is significant evidence of partial obstruction of a bronchus, 
caused either by direct encroachment on the lumen or by extrabronchial 
compression stenosis. 

Other symptoms follow in variable sequence: massive pulmonary 
hemorrhage; paralysis of the vocal cords, causing hoarseness; dysphagia, 
caused either by mediastinal compression or by secondary esophageal 
growth; convulsions, or paralyses of central origin—all part of the por- 
trait of advanced bronchogenic cancer. 

The symptoms of metastatic lesions may appear bizarre and confusing. 
Not infrequently such foci are the first to manifest symptoms, and their 
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camouflage may keep the primary disease well hidden. Ochsner and 
DeBakey’ stated that “. . . in 50 autopsy cases studied by Rogers, this 
occurred in 44 per cent, and in 9 per cent of the 72 cases analyzed by 
King.” Occasionally it is only through the study of metastatic lesions 
that one is directed to the site of the primary disease. Thus, the same 
writers concluded: “It becomes apparent, therefore, that an adequate 
conception of metastasis and the methods of spread in primary bron- 
chogenic malignancy is of diagnostic, prognostic, and therapeutic impor- 
tance and deserves serious consideration.” The authors further showed 
the unusually widespread sites of involvement, so that “. . . no part of 
the body is immune to metastatic invasion.” 














Fig. 3.—Roentgenograms illustrating the value of oblique and lateral views in 
diagnostic roentgenography. A, posteroanterior view; B, oblique view. The arrow 
points to an area of encroachment on the tracheal lumen. 


DIAGNOSTIC METHODS 


Roentgenology.—The roentgenogram is probably the most valuable 
single means of obtaining an early presumptive diagnosis of bronchogenic 
carcinoma. The use of this facility in mass surveys of the chest, initially 
intended as a check for the presence of tuberculosis, has proved equally 
valuable in detecting the presence of malignant growths and of other 
pulmonary disease. Many persons with a pulmonary neoplasm when so 
observed have been free from symptoms—the ideal stage at which to make 
a diagnosis and to institute treatment. However, several weaknesses in 
the application of the roentgenologic method are apparent, and this 
criticism is pertinent: A single roentgenogram is often not sufficient, 
especially if limited to a posteroanterior view; initial negative reports 
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are considered as final, and, because of a false impression or a mistaken 
original diagnosis, reevaluation is not attempted until much time has 
elapsed. 

Early developing densities in the lung fields follow no form or pat- 
tern. Their outlines are indistinct and their margins irregular. It is axio- 

















Fig. 4.—A, showing an area of segmental atelectasis of the lower lobe of the 
right lung. B, after instillation of iodized oil, showing the bronchial obstruction 
which caused atelectasis. Cytologic study of bronchoscopically removed secre- 
tions revealed carcinoma cells. 

















Fig. 5.—Roentgenograms illustrating value of reexamination of a patient 
with a poorly defined pulmonary shadow. A, area of increased density radiating 
upward from the hilus of the left lung; B, made fourteen days later, revealing a 
normal state. In the interim, two bronchoscopic examinations, including studies 
for carcinoma cells, gave negative results. 
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matic that the only thing typical about them is that they are atypical. 
Roentgenographic examination may well be misrepresented if made cas- 
ually or “routinely” in these early cases. As the lesions grow, complicat- 
ing factors develop: bronchial obstruction, retained secretions and sec- 
ondary infection. These are manifested in the picture of obstructive 
emphysema in cases of partial obstruction, and of obstructive atelectasis 
in cases of complete obstruction, drowned lung, bronchiectasis and sepsis. 


One should appreciate the fact that the interpretation of a roentgen- 
cvram in cases of early bronchogenic cancer depends on, or is influenced 
the extent of the primary growth and the presence or absence of these 
ondary morphologic alterations. Small shadows, situated peripherally, 
th a tendency to clear, only to recur, are in all probability neoplastic 

r. 5). Larger lesions may cause partial bronchial obstruction and ap- 

ir as obstructive emphysema, may undergo central necrosis and appear 
an abscess or obstruct the drainage of secretions and appear as bron- 
‘ctasis. As reported by Farrell!® in 1936, it still holds that the com- 
iest roentgenologic manifestation of total bronchial obstruction is 


Taste 3.—Method of Establishing Diagnosis in 131 Cases of Primary 
Bronchogenic Carcinoma 





No. Per Cent 
Bronchoscopic biopsy...................... Searisbncsoigaets . 68 51.9 
Bronchoscopic aspiration of secretions.................. - i 3.0 
Bronchoscopy, showing morphoiogic alterations id 15.4 
Roentgenography ...... Fradcackedehig pessbalesievnsesenseaisieeteteasseh er | 9.1 
CC) Eee ipicsabidiansonccicnicounasest ; 20 15.4 
Biopsy of metastatic nodes. puted nasaviaupkandsancicosnebencad > 3.0 
Aspiration of pleural fluid................ 1 0.8 
Needle aspiration biopsy................... 1 0.8 

ai 0.8 


Exploratory thoracotomy...................... cubic osimanase 


ectasis of the segment, lobe or lung tissue distal to the tumor. AI- 

ugh these cases of complete obstruction present a wide variability of 
rocntgenographic observations, it is evident that the commonest diag- 
nostic signs in bronchogenic carcinoma are those produced by varying 
degrees of bronchial obstruction. 

Further information is sometimes obtained in a roentgenographic 
study by the use of such special procedures as planography and broncho- 
graphy. Both these procedures may add corroborative evidence to the 
presence of suspected intrabronchial or extrabronchial tumor. 


Bronchoscopy.—The indication for diagnostic bronchoscopy consists 
in the presence of bronchopulmonary symptoms, the explanation of 
which is incomplete or unsatisfactory. This policy is the reversal of that 
originally practiced by those who developed the technic of bronchoscopy, 
but during this formative period one had to feel reasonably certain of 


15. Farrell, J. T., Jr.: Diagnosis of Bronchial Carcinoma: Clinical and 
Roentgenologic Stucy of Fifty Cases, Radiology 26:261 (March) 1936. 
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the nature of the pulmonary disease before attempting a bronchoscopic 
examination; then, too, the results secured through this practice were 
obtained only to substantiate the previously made clinical diagnosis. The 
technic of this procedure has reached suitable refinement so that today 
bronchoscopic examination is made, not to substantiate the obvious, but 
as a means of ascertaining the diagnosis. 


Bronchoscopic study should be made in all cases of suspected bron- 
chogenic carcinoma, as evidenced clinically by persistent cough, pain in 
the chest, wheezing or hemoptysis, in cases in which the presence of 
neoplasm is based on the roentgenologic findings or in those in which ob- 
scure pulmonary symptoms are manifested. Yet, in the face of such 
a wide range of indications, bronchoscopic examination is often deferred 
or is not utilized at all. 


Views of bronchogenic carcinoma obtained bronchoscopically are 
variable. The tumor is usually nodular, is soft and red, often ulcerated 
and bleeds at the slightest trauma. Associated with this ulcerated tum. r 


TaBLe 4.—Time Between Initial Symptoms and Hospitalization 





Number of Cases Period 





29 (22.1%) More than one year 
24 (18.3%) Six months to one year 


78 (59.5%) Less than six months 





TABLE 5.—Incidence of Roentgenologic and Histologic Diagnosis in 131 Cas: 
of Primary Bronchogenic Carcinoma 








Roentgenologic Incidence Histologic Incidence 


Positive 70 (53.4%) Positive 98 (74.7%) 
Indefinite or false 22 (16.7%) 
No report 33 (25.2%) 


No report 39 (29.7%) 





is a variable amount of infiltration and rigidity of the bronchial wai s 
extending at times far proximal to the tumor. Such lesions offer no d'i- 
ficulty to the securing of a positive biopsy diagnosis. Other lesions, es})°- 
cially those situated at the extreme periphery or in the upper lobe, are 
infrequently capable of visualization bronchoscopically, and the telescopic 
insert rarely adds significant information. However, when the lesion 
is associated with induration or distortion of the bronchial walls, causing 
disruption of the normal physiologic activity of the bronchus, one may 
presume that the disease is malignant. It is because of this type of lesion 
that further means of diagnosis must be devised and employed in order 
to secure an earlier positive histologic diagnosis. 

Such means include aspiration biopsy and exploratory thoractomy. 
These have both enjoyed an initial period of enthusiastic approval, al- 
though of recent years much controversy has arisen as to the practicability 
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of the continued use of biopsy by aspiration.1* The proverbial “two 
schools of thought” each have several prominent advocates, but the 
method has lost much favor, owing to the fear of implantation me- 
tastases in the track of the aspirating needle. To balance the scale, the 














Fig. 6.—A, photograph of pneumonectomized patient, showing development 
of implant metastases in the chest wall at the exact site of aspiration for biopsy. 
B, photograph of the patient after excision of the lesion. C, photograph of the 
tumor removed from the chest wall. (Photographs provided by Dr. Frank F. 
Allbritten Jr.). 


16. (a) Ochsner, A.; Dixon, J. L., and DeBakey, M.: Primary Bronchiogenic 
Carcinoma, Dis. of Chest 11:97 (March-April) 1945. (b) Craver, L. F.: Diag- 
nosis of Malignant Lung Tumors by Aspiration Biopsy and by Sputum Examina- 
tion, Surgery 8:947 (Dec.) 1940. 
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practice of exploratory thoracotomy has gained universal widespread 
favor, as pointed out by Churchill, Graham, Ochsner, Overholt and 
others. However, even this practice has its shortcomings, for at the time 
of thoracotomy the nature of a small centrally placed lesion is indistin- 
guishable from an area of organized pneumonitis, an abscess or an an- 
thracotic or silicotic nodule. 

Most recently developed, and of excellent promise, is the practice 
of cytologic study of bronchoscopically removed secretions. With the aid 
of the Papanicolaou technic of staining cytologic secretions,'* this pro- 
cedure has added a high percentage of positive results in the early 
diagnosis of primary bronchogenic cancer. Herbut and Clerf,'* reporting 
on this method, emphasized its particular usefulness in treating lesions 
that are located peripherally and in which endoscopic exposure is not 
feasible. In the summary of their paper they stated: 

In 30 consecutive cases of primary pulmonary carcinoma, bronchial secretions 


were stained by the Papanicolaou technic. Cancer cells were demonstrated in 2. 


cases, or 73 per cent. In the same series a positive morphologic diagnosis, from 
a study of tissue removed endoscopically, was obtained in 11 cases, or 36 pei 
cent. Cancer cells were present in the secretions from 7 cases in which bronchos 
copy was negative. 

Sputums were examined from 5 cases in which cancer cells were present i1 
bronchial secretions, and in only 1 of these were neoplastic cells found. W: 
therefore believe that examination of bronchial secretions for tumor cells 


superior to examination of sputum.!8 


It is apparent that the application of this method of investigatior 
is of particular significance in the study of those lesions that are per- 
ipherally situated and bronchoscopically inaccessible. The added per 
centage of positive histologic diagnoses so obtained promises to increas« 
the recognition of early bronchogenic carcinoma by an appreciable mar- 
gin. Its practice, too, is free of the dangers, real or imaginary, that arc 
integral parts of the technic of aspiration biopsy and thoracotomy. 


MANAGEMENT 


The therapeutic approach to carcinoma of the lung, as with car- 
cinoma in any other part of the body, is dependent on the extent of in- 
volvement at the time of diagnosis, and, by virtue of this fact, must be 
defined as either palliative or definitive: as a form of palliation in cases 
in which the neoplasm is beyond hope of cure; as definitive therapy in 
those in which the tumor is considered early and operable. 


17. Papanicolaou, G. N., and Traut, H. F.: Diagnosis of Uterine Cancer 
by the Vaginal Smear, New York, The Commonwealth Fund, 1943. 

18. Herbut, P. A., and Clerf, L. H.: Bronchogenic Carcinoma, J. A. M. A. 
130: 1006 (April 13) 1946. 
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Both approaches to therapy have at their disposal three methods of 
attack: bronchoscopic, by removal of tissue with forceps or by electro- 
coagulation or by both; roentgenologic, in the form of high voltage irradi- 
ition or of implantation of radon seeds or radium directly into the 

mor tissue, and surgical, by extirpation of the diseased organ. 

That the treatment of bronchogenic carcinoma is primarily surgical, 
here is no argument. But the management of a patient entails far more 

\an surgical consideration alone. 


Bronchoscopy.—Bronchoscopy as utilized in the treatment of bron- 
iogenic carcinoma should be considered as a means of therapy of 
\tients with lesions otherwise inoperable or as preoperative therapeutic 
‘asure in cases with obstructive phenomena. Its use as a definitive form 
therapy for the so-called benign adenoma of the bronchus or in cases 
a proved malignant growth supposedly limited to the bronchial lu- 
ns is no longer looked on as proper.!® An abundance of instances are 
ted in the literature regarding treatment of the so-called benign 
ienoma of the bronchus by bronchoscopic means. Specific clinical cures 
re reported by Kernan;*°? Jackson, Konzelmann and Norris;*1 Orme- 
\d,22 and others, by use of this method together with electrocoagula- 
mn. However, there is reason to suspect the classification of this type of 
mor as benign, since many pathologists consider the benign adenoma 
the bronchus a carcinoma of low grade malignancy or as maintaining 
e potentiality of becoming malignant.?* Graham and Wolmack?* as- 
rted that this “benign” lesion was a “potentially malignant tumor,” 
id Alexander*? called it a “carcinoma of low grade malignancy.” Re- 
rdless of the exact identity of this type of tumor, relief of bronchial 
struction and removal of retained secretions preparatory to its surgical 
tirpation constitute the procedure of accepted practice. 


19. (a) Graham, E. A., and Womack, N. A.: The Problems of the So- 
Called Bronchial Adenoma, J. Thoracic Surg. 14:106 (April) 1945. (6) Cham- 
berlain, J. M., and Gordon, J.: Bronchial Adenoma Treated by Pulmonary Re- 
section, ibid. 14:144 (April) 1945. 

20. Kernan, J. D.: Treatment of a Series of Cases of So-Called Carcinoid 
Tumors of the Bronchi by Diathermy: A Report of Ten Cases, Ann. Otol., Rhin. 
& Laryng. 44:1167, (Dec.) 1935. 

21. Jackson, C. L.; Konzelmann, F. W., and Norris, C. M.: Bronchial 
Adenoma, J. Thoracic Surg. 14:98 (April) 1945. 

22. Ormerod, F. C.: Malignant Disease of the Bronchus, J. Laryng. & 
Otol. 48:733 (Nov.) 1933. 

23. Clerf, L. H., and Bucher, C. J.: Adenoma (Mixed Tumor) of the 
Bronchus: A Study of Thirty-Five Cases, Ann. Otol., Rhin. & Laryng. 51:836 
(Sept.) 1942. 

24. Alexander, J.: Discussion on Symposium of Bronchial Adenoma, J. 
Thoracic Surg. 14:122 (April) 1945. 
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In those instances of a proved malignant growth in which surgical 
intervention is contemplated, bronchoscopy as a preoperative adjunct 
again occupies a definite place in the management of the patient. A 
relatively clean lung, one free of retained secretions, is less apt to con- 
taiinate the pleural cavity at the time of operation than is a lung that 
has not had the benefit of bronchoscopic aspiration prior to operation. 
Too, a patient freed of the toxic effects of this infected secretion is a 
better surgical risk.?5 

Patients with inoperable carcinomas are likewise maintained in a 
better state of health through bronchoscopic drainage and are given re- 
|: f from the symptoms of obstruction. The patients are thereby supported 
curing their period of radiation therapy. 


Irradiation—For many years radiation therapy has been looked on 
the panacea in the treatment of bronchogenic carinoma. Early writ- 
rs were highly enthusiastic in its praise. With the passage of time and 
more detailed follow-up study of the case, a truer evaluation of the 
iciency of irradiation shows that it is neither a panacea nor of particu- 
lor value as curative or palliative therapy. These facts are brought out in 
t(.e writings of Steiner,?® Bloch and Bogardus,?* Widmann 7° and 
ners.2® It is generally conceded that primary bronchogenic carcinoma 
a highly radioresistant neoplasm; and, although regression or arrest 
growth may be affected initially, it is almost impossible to administer 
completely carcinocidal dose. 
Irradiation of endobronchial lesions by the bronchoscopic insertion 
radon seeds or radium needles is a recent development in the field of 


25. Harrington, S. W.: Pneumonectomy for Carcinoma of the Lung, J. 
ioracic Surg. 11:357 (April) 1942. 

26. Steiner, P. E.: Effects of Roentgen Therapy on Histologic Picture and 
on Survival in Cases of Primary Carcinoma of the Lung, Arch. Int. Med. 66: 140 
July) 1940. 

27. Bloch, R. G., and Bogardus, G.: Bronchogenic Carcinoma, with Special 
Reference to Results with Roentgen Therapy, Arch. Int. Med. 66:39 (July) 1940. 

28. Widmann, B. P.: Roentgen Therapy for Bronchiogenic Cancer, Am. J. 
Roentgenol. 51:61 (Jan.) 1944. 

29. Pohle, E. A., and Siris, E. L.: Roentgen Rays in the Treatment of 
Carcinoma of the Bronchus: An Analysis of Sixty-Nine Cases Treated in the 
State of Wisconsin General Hospital from 1933 to 1943, J. Thoracic Surg. 13:67 
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Fig. 7.—Photomicrographs. A, typical squamous cell carcinoma, type 2; x 
200. B, well differentiated adenocarcinoma; x 200. C, highly undifferentiated 
anaplastic carcinoma; x 200. 
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radiation therapy.*” The results of this form of therapy are generally 
conceded to be palliative in effect, and its use is limited to patients with 
lesions considered otherwise inoperable. 

Surgical Therapy.—That only a scant number of patients with a 
lesion diagnosed as primary bronchogenic carcinoma can be helped 
by operation is attested to by all who have intimate dealings in this 
field. Watson, cited by Pohle and Siris,*’ stated that only 26 per cent 
of these patients are in any way fit for surgical treatment. Churchill 
reported that the tumor was operable in 33.6 per cent of 155 cases, and 
Brock,’ in 12.3 per cent of 106 cases. Similarly, all show that this pe: 
centage is cut far more than one half by those cases in which the tumo. 
was seen to be inoperable at the time of exploratory thoracotomy.‘ 

The technical difficulties in thoracic surgery have been almost com 
pletely overcome. Problems of anesthesia and of control of hemorrhag: 
and sepsis are no longer of serious consequence. The surmounting o 
these technical obstacles has broadened the scope and application o: 
thoracic surgery, so that today patients with cancer of the lung of ques 
tionable operability demand the right to exploratory thoracotomy. It | 
generally credited to the thoracic surgeons that there is no more dang¢ 
of opening the chest than there is of opening the peritoneal cavity. 

In excellent papers on the technic of lung surgery for bronchogeni: 
cancer, such writers as Ochsner and DeBakey, Harrington and Overho!: 
advocated the procedure of total pneumonectomy,** insisting that lobe« 
tomy is fraught with the danger of leaving as residuals carcinomatou: 
cells in the lymphatic channels of the lung tissue. Their statistics sup 
port this view entirely. 

The number of five year cures reported varies from 3 to 7 per cen 
of the total number of cases in which the tumor was considered oper 
able at the time of surgical intervention. That this number amounts to an 
infinitesmal part of the total number of cases in which the diagnosis is 
made is no reflection on the surgeons. They, in accord with the clinicians 
and bronchoscopists, recognize that the only way to increase this percent- 
age is by furthering efforts toward earlier diagnoses. 





30. Pressman, J. J., and Emery, C. K.: A New Method of Radium Applica- 
tion in Cancer of the Bronchus, Ann. Otol., Rhin. & Laryng. 46:314 (June) 
1937. 

31. (a) Ochsner and DeBakey.? (b) Overholt, R. H., and Rumel, W. R.: 
Clinical Studies of Primary Carcinoma of the Lung: An Analysis of Seventy-Five 
Cases, Twenty-One of Which Were Treated by Pneumonectomy or Lobectomy, 
J. A. M. A. 114:735 (March 2) 1940. (c) Harrington.25 (d) Bloch and Bo- 
gardus.27 

32. Ochsner and DeBakey.? Harrington.25 Overholt and Rumel.31»b 











O’KEEFE—BRONCHOGENIC CARCINOMA 


SUMMARY 


One hundred and thirty-one cases of proved primary bronchogenic 
carcinoma are analyzed and correlated with the data in the recent 
literature. 

Statistics support the view that the incidence of this disease is 
absolutely, as well as relatively, increasing. Characteristically, it is pre- 
dominantly a disease of white men; its greatest incidence occurs between 
the ages of 45 and 60; it has a definite predilection for the right lung, 
ind the average length of life of patients not amenable to surgical treat- 
nent is twelve to eighteen months. 

Notable among the efforts to secure earlier diagnosis is the develop- 
nent of the technic of cytologic study of bronchoscopically removed 
ecretions; this practice promises to increase the recognition of early 
ancer of the lung by an appreciable margin. 

Management of patients with this neoplasm entails the evaluation 
f several factors: the location and degree of extension of the primary 
rowth, the presence or absence of secondary obstructive phenomena and 
the presence or absence of detectable metastatic lesions. Therapy has at 
ts disposal three methods of attack: bronchoscopic, roentgenologic and 
irgical. Surgical extirpation of the involved lung is the only method 
ffering possible cure. 


255 South Seventeenth Street. 





LIABILITY OF ADDICTION TO 6-DIMETHYLAMINO-4-4-DIPHENYL- 
3-HEPTANONE (METHADON, "AMIDONE" OR "10820") IN MAN 


Experimental Addiction to Methadon 
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FTER the invasion of Germany by the Allied armies, a Depart- 
ment of Commerce intelligence team! which investigated the Ger- 
man pharmaceutical industry found that the chemists of the I. G. 
Farbenindustrie had developed a potent synthetic analgesic drug, 6-di- 
methylamino-4-4-diphenyl-3-hepatone, which bore the serial number 


10820. Investigation of the pharmacology of the drug in the United 
States showed that many of its actions resembled closely the actions of 
morphine in both animals* and man.‘ The question of the liability of 


From the Research Department, United States Public Health Service Hos- 
pital. 

1. Kleiderer, E. C.; Rice, J. B.; Conquest, V., and Williams, J.: Phar- 
maceutical Activities at the I. G. Farbenindustrie Plant, Hochst Am. Main, 
Report 981, Office of the Publication Board, United States Department of Com- 
merce, July 1945. 

2. The drug has also been referred to in the United States as “dolophine,’ 
AN-148, anadon or “amidone.” The name methadon has been assigned to the 
compound by the Council on Pharmacy and Chemistry of the American Medical 
Association (Methadon, Generic Term for 6-Dimethylamino-4, 4-Diphenyl-3- 
Heptanone, report of the Council on Pharmacy and Chemistry, J. A. M. A. 
134: 1483 [Aug. 23] 1947) and will be used throughout this paper. 

3. (a) Scott, C. C., and Chen, K. K.: The Action of 1,1-Diphenyl-1- 
(Dimethylaminoisopropy])-Butanone-2, a Potent Analgesic Agent, J. Pharmacol. 
& Exper. Therap. 87:63-71 (May) 1946. (b) Wikler, A.; Frank, K., and Eisen- 
man, A. J.: Effects of Single Doses of 10820 (4-4-Diphenyl-6-Dimethylamino- 
Heptanone-3) on the Nervous System of Dogs and Cats, Federation Proc. 6:384 
(March) 1947. (c) Eddy, N. B.: Personal communication to the authors. (d) 
Karr, N. W.: Effects of 6-Dimethylamino-4, 4-Diphenyl-3-Heptanone (Dolophine) 
on Intestinal Motility, Federation Proc. 6:343 (March) 1947. (e) Haag, H. B.; 
Finnegan, J. K., and Larson, P. S.: Pharmacologic Observations on 1,1-Diphenyl- 
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addiction to the drug was therefore immediately raised. It is the purpose 
of this paper to present the results of studies on the liability of addiction 
to methadon which were carried out on former morphine addicts who 
volunteered for the experiments. In these studies particular attention 
was paid to the qualities which Himmelsbach® regards as characteristic 
of addiction to a drug: tolerance, physical dependence and habituation 
psychologic or emotional dependence). 


A few studies on the development of tolerance to various actions of 
the drug have already been carried out. Scott and Chen** noted that 
lerance to the sedative and narcotic actions occurred when dogs were 
iven a single daily dose of the drug intraperitoneally for twenty-eight 
iys. However, tolerance to the analgesic effect of the drug (as measured 
y the Andrew’s® modification of the Hardy-Wolff-Goodell thermal 
idiation method did not develop. In later studies, Scott, Kohlstaedt, 
‘obbins and Israel*t found that tolerance to the pain-threshold-elevating 
tion of the drug developed in dogs if several doses were given daily. 
Vikler and Frank* demonstrated the appearance of tolerance to the 
nalgesic effect, as measured by the tooth pain reaction technics, in dogs 
‘ceiving four doses of methadon per day. Eddy** found that partial 
lerance to the analgesic action developed in mice after they received 
mg. of methadon per kilogram of weight subcutaneously for twenty- 
ight days. Wikler and Frank’ have recorded the development of toler- 
nce to the sedative and narcotic effects and the action on the reflexes 
f the paralyzed limbs in dogs with chronic spinal disease. Isbell, Wikler, 


-(Dimethylaminoisopropy])-Butanone-2, ibid. 6:334 (March) 1947. (f) Scott, 
. C.; Chen, K. K.; Kohlsteadt, K. G.; Robbins, E. B., and Israel, F. W.: Further 
Observations on the Pharmacology of ‘Dolophine’ (Methadon, Lilly), J. Phar- 
mocol. & Exper. Therap. 91: 147-156 (Oct.) 1947. 

4. (a) Isbell, H.; Wikler, A.; Eisenman, A. J., and Frank, K.: Effects of 
Single Doses of 10820 (4-4-Diphenyl-6-Dimethylamino-3-Heptanone-3) on Man, 
Federation Proc. 6:341 (March) 1947. (6) Kirchhof, A. C., and David, N. A.: 
Clinical Trial of a New Synthetic Heptanone Analgesic (‘Dolophine’): I. Pre- 
liminary Report, West. J. Surg. 55: 183-186 (March) 1947. (c) Troxil, E. B.: The 
(Analgesic Action of 1,1-Diphenly-1-(Dimethylaminoisopropyl)-Butanone-2 in 
Man, Federation Proc. 6: 378 (March) 1947. Scott and Chen.34 

5. Himmelsbach, C. K., and Small, L. F.: Clinical Studies of Drug Ad- 
diction: II. “Rossium” Treatment of Drug Addiction, with a Report on the 
Chemistry of “Rossium,” Supplement 125 to the Public Health Reports, United 
States Treasury Department, Public Health Service, 1937, pp. 1-18. 

6. Andrews, H. L., and Workman, W.: Pain Threshold Measurements in the 
Dog, J. Pharmacol. & Exper. Therap. 73:99-103 (Sept.) 1941. 

7. Wikler, A., and Frank, K.: Tolerance and Physical Dependence in Intact 
and Chronic Spinal Dogs During Addiction to 10820 (4-4-Diphenyl-6-Dimethyl- 
amino-Heptanone-3), Federation Proc. 6:384 (March) 1947. 
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Eddy, Wilson and Moran® found that if the dosage was held to the 
minimum required for relief of pain tolerance to the analgesic effect 
developed slowly, if at all, in patients with chronic painful diseases. 

Less is known concerning the development of habituation to metha- 
don. Schauman, quoted by Kleiderer,! stated that no cases of “primary” 
addiction to methadon had occurred in Germany. Schauman also be- 
lieved that the drug did not produce “true euphoria.” Isbell and others’ 
saw no evidence of euphoria or of habituation after the repeated ad- 
ministration of small doses to patients with chronic painful diseases. 
Kirchhof and David*” noted the development of euphoria in 2 of 84 
patients who received the drug for various medical conditions. Wikler® 
has observed the development of strong habituation to the drug in | 
man who was given it for several months for the relief of pain due to 
metastatic hypernephroma. 

There is little information concerning the development of physica! 
dependence to methadon. Wikler and Frank’ produced strong physical 
dependence in normal dogs, dogs with chronic spinal disease and decorti- 
cate dogs by administering four doses of the drug daily for twenty-eigh 
to seventy days. Signs of abstinence appeared sooner, were more sever 
and subsided somewhat more quickly after the withdrawal of methado: 
than after the withdrawal of morphine. Woods, Wyngaarden and 
Seevers!® were unable to detect signs of physical dependence followin; 
withdrawal of methadon from monkeys after administration of one dos 
of 5 to 12 mg. of methadon per kilogram of weight daily for seventy 
five to ninety-six days. Kirchhof and David?® saw no evidence of a 
withdrawal syndrome in patients who had received 112.5 to 350.0 mg 
of methadon over periods of six to twenty days. After abrupt withdrawal! 
of methadon for twenty-four to forty-eight hours from patients who ha: 
received it for twenty to one hundred and fifty-four days or more, Isbell 
and others’ saw signs suggestive of physical dependence in 2 of 14 sub- 


jects. 
METHODS 


Three separate types of experiments were carried out in the evaluation of 
the liability of addiction to methadon: 

1. Methadon was administered to men showing well developed signs of 
abstinence from morphine. 

2. Methadon was substituted for morphine in cases of proved addiction to 
the latter, followed by abrupt withdrawal of the methadon. 





8. Isbell, H.; Wikler, A.; Eddy, N. B.; Wilson, J. L., and Moran, C. F.: 
Tolerance and Addiction Liability of 6-Dimethylamino-4-4-Diphenyl-Heptanone-3 
(Methadon), J. A. M. A. 135:888-894 (Dec. 6) 1947. 

9. Wikler, A.: Personal communication to the authors. 

10. Woods, L. A.; Wyngaarden, J. B., and Seevers, M. H.: The Addiction 
Potentialities of i1,1-Diphenyl-1-(Dimethylaminoisopropyl)-Butanone-2 (Amidone) 
in the Monkey, Federation Proc. 6:387 (March) 1947. 
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3. Addiction to methadon was produced in former morphine addicts, who 
volunteered for the experiments, by the administration of four doses of the drug 
daily for periods varying from twenty-eight to one hundred and eighty-six days. 


The first two types of experiments are based on the hypothesis, which has 
been developed by Himmelsbach,!1 that a drug which will alleviate or prevent the 
appearance of signs of abstinence will itself produce physical dependence. Such 

lies are useful chiefly in studying physical dependence and in assessing the 
lue of a new drug in the treatment of the withdrawal illness. They do not yield 

h information concerning habituation to the compound being tested. The 

ynale of the third type of experiment is obvious, and information can be gained 

erning tolerance, physical dependence and habituation. 


\BLE 1.—Point System for Measuring Abstinence Syndrome Intensity by the 
Day (D) or by the Hour (H)* 





| (D> (H) 
By Day | By Hour 
Points |Limit | Points | Limit 


Yawning | 





acrimation 











| 


wl wleol wl me] w]e] eB 


thinorrhea 





Perspiration 





Mydriasis 





lremor 





xooseflesh 





\norexia (40 per cent decrease in caloric intake) 








Restlessness 





=mesis (each bout) 





Fever (for each O.1C [0.2F.] rise over mean 
iddiction level) 





Hyperpnea (for each resp./min. rise over mean 
iddiction level) 





Rise in morning systolic blood pressure (for each 1 
2mm. of mercury over mean addiction level) 




















Weight loss (for each pound from last day of addiction) 1 





*Total intensity of abstinence syndrome per day or per hour is the sum of the points 
ored in the (D) or (H) columns respectively, with due attention to the limits 


The patients were studied in a special ward devoted to clinical investigation. 
They were isolated from the other patients in the institution, and special pre- 
cautions were taken to prevent the introduction of unauthorized drugs into the 
ward. 

Physical examinations were made of all the subjects before they were ac- 
cepted for the experiments. These were repeated at monthly intervals through- 
out the period of administration of drugs and daily during the withdrawal period. 

Observations on rectal temperature, pulse and respiratory rates, systolic blood 
pressure and signs of abstinence (table 1) were made three times daily by trained 


11. Himmelsbach, C. K.: Clinical Studies of Drug Addiction: I. The Ab- 
sence of Addiction Liability in ‘“Perparin,’” Supplement 122 to the Public Health 
Reports, United States Treasury Department, Public Health Service, 1937, pp. 1-4. 
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attendants, according to the procedure outlined by Kolb and Himmelsbach.1!2 
Total hours of sleep were determined daily. All food eaten was weighed and the 
daily caloric intake calculated from tables of caloric values. Notes on the general 
behavior and appearance of the men were written three times daily. These ob- 
servations were carried out for a seven day period (preaddiction or control 
period), throughout the period of administration of the drug (addiction period) 
and for six to fourteen days after discontinuance of the use of the drug (with- 
drawal period). The intensity of the abstinence syndromes observed was cal- 
culated according to the system of Himmelsbach (table 1). 


The following laboratory tests were made in the preliminary week of ob- 
servation and once weekly during addiction to either methadon or morphine: 
determinations of the total red and white blood cell counts, hemoglobin contents 
and differential white blood cell counts, urinalyses for specific gravity, sugar, al- 
bumin and formed elements and determinations of blood bilirubin and fasting 
blood sugar contents and of cephalin-cholesterol flocculation. Blood counts and 
urinalyses were carried out according to the procedures described by Kolmer and 
Boerner.13 Blood bilirubin contents were determined by the technic of Malloy 
and Evelyn.14 Blood sugar levels were estimated by the procedure of Benedict!‘ 
on Somogyi zinc filtrates.16 Cephalin-cholesterol] flocculation was determined ac 
cording to the technic of Hanger,1* Difco antigen being used. 


Intravenous dextrose tolerance tests18 were carried out on 3 of the subjects 
who were addicted to methadon for one hundred and eighty days or more in th: 
preliminary week of observation, once monthly during the addiction period and or 
the third, fourth or fifth days of withdrawal. Basal metabolic rates were deter 
mined in the preaddiction period and at intervals during addiction. Electrocardio 


grams (three standard limb leads and lead CF,) were obtained before and a 
intervals during administration of the drug and after withdrawal. 

The effect of methadon on the pain threshold was determined by the therma) 
radiation method of Hardy, Wolff and Goodell.19 In these experiments, two or 





12. Kolb, L., and Himmelsbach, C. K.: Clinical Studies of Drug Addiction 
III. A Critical Review of the Withdrawal Treatments with Method for Evaluat- 
ing Abstinence Symptoms, Supplement 128 to the Public Health Reports, United 
States Treasury Department, Public Health Service, 1938, pp. 1-31. 

13. Kolmer, J. A., and Boerner, F.: Approved Laboratory Technic, ed. 4, 
New York, D. Appleton-Century Company, Inc., 1945. 

14. Malloy, H. T., and Evelyn, K. A.: The Determination of Bilirubin with 
the Photoelectric Colorimeter, J. Biol. Chem. 119:481-490 (July) 1937. 

15. Benedict, S. R.: The Analysis of Whole Blood: II. The Determination 
of Sugar and Saccharoids (Non-Fermentable, Carbohydrate-Reducing Substances), 
J. Biol. Chem. 921: 141-159 (June) 1931. 

16. Somogyi, M.: A Method for the Preparation of Blood Filtrates for the 
Determination of Sugar, J. Biol. Chem. 86:655-663 (April) 1930. 

17. Hanger, F. M.: Serological Differentiation of Obstructive from Hepa- 
togenous Jaundice by Flocculation of Cephalin-Cholesterol Emulsions, J. Clin. In- 
vestigation 18:261-269 (May) 1939. 

18. Lozner, E. L.; Winkler, A. W.; Taylor, F. H. L., and Peters, J. P.: 
The Intravenous Glucose Tolerance Test, J. Clin. Investigation 20:507-515 
(Sept.) 1941. 

19. Hardy, J. D.; Wolff, H. G., and Goodell, H.: Studies on Pain: A New 
Method for Measuring Pain Threshold; Observations on Spatial Summation of 
Pain, J. Clin. Investigation 19:649-657 (July) 1940. 
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three thresholds agreeing to within + 5 per cent obtained prior to administration 
of the drug, and the thresholds were redetermined at intervals of twenty to 
thirty minutes for four to six hours after administration of the test dose of metha- 
ion. The intensity of the radiation at the pain threshold was measured in watts.2° 
The results were expressed as percentage change from the predose threshold and 
were plotted graphically against time. Five control tests were made after the ad- 
ministration of 5 mg. doses to 10 men prior to addiction to methadon. Dur-. 
ing the addiction period, the tests were repeated weekly. The control (predose) 
ieterminations during addiction were made at least ten hours after the last 
egular dose of the drug. The test doses during addiction were one fourth the 
tal daily dose administered on the day of experiment. 

Electroencephalograms were made on 14 subjects before and at various 
ntervals during the addiction period as well as in the withdrawal phase. In 2 
ases, monopolar and bipolar tracings were obtained from frontal, precentral 
varietal and occipital leads. In the others only precentral and occipital mono- 
oplar and bipoplar tracings were made. It was found that all the changes were 
dequately represented in the latter types of recording. The subject reclined on a 
omfortable bed in a semisoundproofed, air-cooled, electrically shielded room, 
nd an observer ensured wakefulmess with relaxation. The scalp leads were 
standard, and the ears, interconnected and grounded, were utilized for reference 
electrodes. The scalp and ear leads were connected through selector switches 
vith the input of four resistance-capacity coupled amplifiers whose output 
ctivated four string galvanometers. Deflections were recorded photographically 
n moving bromide paper. 

The Otis self-administering intelligence test, an arithmetic test, a persevera- 
on test, a visual-motor coordination test and the Rorschach test were admin- 
stered in the week prior to addiction and in the last week of the addiction 
period to all the volunteers who were addicted to methadon. The Otis test is a 
sonventional self-administering test with a time limit of one-half hour. The 
arithmetic test consists of three columns of simple arithmetic problems, the first 
eing addition, the second multiplication and the third subtraction. It is scored in 
terms of time for completion and number of errors. The perserveration test con- 
sists of the addition to the arithmetic test of a fourth column of problems in 
which subtraction, multiplication and addition occur in random order. The per- 
severation score is computed by subtracting the mean time required to complete 
the first three columns from the actual time required for the fourth column. 
High perseveration scores are associated with loss of mental shift, or with dif- 
ficulty in changing from one type of problem to another. The coordination test 
involves the copying of various geometric figures from a model and is scored in 
terms of speed and accuracy. The Rorschach test involves the presentation to the 
subject of ten ink blot pictures, with instructions to look at each blot as it is 
presented and report what it, or any part of it, resembles. The subject’s re- 
sponses to the stimulus material are used to deduce his basic personality structure, 
including the degree and mode of control with which he tries to regulate his 
experience and actions, his emotional responsiveness to stimulation from without 
and to prompting from within, his creative and imaginative capacities and the 
use he makes of them and a general estimate of the degree of security or anxiety 
and of the relative degree of maturity in the total personality development. The 
Rorschach tests were scored according to a standard procedure.21 


20. Andrews, H. L.: The Effect of Opiates on the Pain Threshold in Post 
Addicts, J. Clin. Investigation 22:511-516 (July) 1943. 
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The hydrochloride of racemic22 methadon23 was the drug used in all the 
experiments. It was dissolved in isotonic sodium chloride solution and was ad- 
ministered subcutaneously. 


RESULTS 


Relief of Symptoms of Abstinence From Morphine by Administra- 
tion of Methadon.—Methadon was administered to 10 men who were 
showing moderate to severe signs of physical dependence thirty-two 
hours after the last injection of morphine. These subjects had all been 
stabilized on 75 to 90 mg. of morphine subcutaneously four times daily 
for three weeks prior to the experiment. Observations on the intensity of 
abstinence were made hourly from the twenty-fourth to the thirty-second 
hour according to the procedure of Himmelsbach?‘ and the intensity of 
abstinence expressed in points. The method for calculating the hourly 
point score is shown in table 1. After the test dose was injected, hourly 
observations were continued for ten hours in order to assess the effect 
of the drug on the course of the abstinence. The doses of methadon 
given varied between 12 and 30 mg. (a ratio of 1 mg. of methadon for 
each 3 to 6 mg. of the stabilization dose of morphine). The average dose 
given was 21 mg., and the average ratio was 1 mg. of methadon for 
each 4 mg. of the stabilization dose of morphine. 

In all instances the intensity of symptoms of abstinence was reduced 
after injection of the methadon (fig. 1). The larger the dose given, the 
greater was the degree of relief from the withdrawal symptoms. The re- 
duction in the intensity of symptoms of abstinence was as good as that 
seen after the administration of 30 mg. of morphine to 4 of the same 
subjects under similar conditions, and it persisted longer. When 1 mg. 
of methadon or more was given for each 4 mg. of the stabilization dose 
of morphine, the reduction in the intensity of symptoms of abstinence 
persisted throughout the ten hour period of observation following the 
test dose. When the ratio was 1 mg. of methadon for each 5 or more 
mg. of the stabilization dose of morphine, the degree of relief from the 
withdrawal symptoms was less and the intensity of signs of abstinence 
began to increase eight hours after the test injection. 


21. Klopfer, B., and Kelley, D. M.: The Rorschach Technique: A Manual 
for a Projective Method of Personality Diagnosis, ed. 1, Yonkers-on-Hudson, New 
York, World Book Company, 1942. 

22. Methadon is an optically active compound, with both dextrorotatory and 
levorotatory stereoisomers. These isomers have been separated, and it has been de- 
termined that the levoroatoary compound carries nearly all the analgesic activity. 

23. Supplied through the courtesy of Dr. K. K. Chen, Eli Lilly & Company, 
Indianapolis, Ind. 

24. Himmelsbach, C. K.: Studies of Certain Addiction Characteristics of 
Dihydromorphine (“Paramorphan”), Dihydrodesoxymorphine-D  (‘‘Desomor- 
phine”), Dihydrodesoxycodeine-D (‘‘Desocodeine”), and Methyldihydromorphi- 
none (“Metopon”), J. Pharmacol. & Exper. Therap. 67:239-249 (Oct.) 1939. 
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In 7 other cases, in which stabilization doses of 60 to 180 mg. of 
morphine had been given four times daily, 1 mg. of methadon was ad- 
ministered for each 4 mg. of the stabilization dose at the thirty-sixth 
hour of abstinence. The dose was repeated to the thirty-eighth hour. By 
the fortieth hour all evidence of abstinence had disappeared, and point 
scores had fallen below 10. 
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Fig. 1.—Relief of symptoms of abstinence from morphine by administration 
methadon. The intensity of abstinence is expressed in hourly points.27@ At the 
pper left are average point scores of 10 subjects who received 21 mg. of 
nethadon at the thirty-second hour of abstinence. Arrows indicate injection of 
rug. Note prompt decline in the intensity of abstinence syndrome and the pro- 
nged effect. At the upper right are average point scores of 4 of the same subjects 
who received 30 mg. of morphine at the thirty-second hour of a subsequent ab- 
tinence. Note decline in the intensity of abstinence followed by a return to the 
original level at about the seventh hour ofter the injections. At the lower left are 
average point scores of 7 subjects who received methadon at the thirty-sixth and 
thirty-eighth hours of abstinence. Note almost complete abolition of symptoms of 
ibstinence four hours after the second dose. At the lower right is shown the 
course of untreated symptoms of abstinence from morphine based on 65 control 
cases of Himmelsbach. 


SUBSTITUTION OF METHADON FOR MORPHINE 


Methadon was substituted for morphine in 12 cases. The intensity of 
physical dependence was determined in all 12 instances by a preliminary 
thirty-six hour withdrawal of morphine. The daily point score system of 
Himmelsbach (table 1) was used in assessing the degree of physical de- 
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pendence. The least amount of morphine which would just prevent the 
appearance of withdrawal phenomena (the stabilization dose) in these 
patients varied between 60 and 180 mg. of morphine four times daily. 
After the preliminary withdrawal, 9 of the 12 men were given morphine 
again for seven to fourteen days, after which methadon was substituted 
for morphine at a ratio of 1 mg. of methadon for each 4 to 5 mg. of the 
stabilization dose of morphine. The administration of methadon was 
continued for fourteen days after the substitution was effected. In the 
remaining 3 cases methadon was administered at the height of abstinence 
and the effect on the withdrawal symptoms observed, after which ad- 
ministration of the drug was continued for twenty-one days. 


When 1 mg. of methadon was substituted for each 4 mg. of morphine, 
no signs of abstinence appeared and the change was not noticed by the 
patients. When 1 mg. of methadon was substituted for each 5 mg. of 
morphine, the patients became irritable and minor signs of physical de- 
pendence (rhinorrhea, elevation of systolic blood pressure and slight 
fever) appeared. These signs could be abolished by increasing the dose 
of methadon. 


A considerable degree of cross-tolerance was noted between metha- 
don and morphine in these substitutions. Forty-five milligram doses of 
methadon, which resulted in sedation in nontolerant subjects, had little 
effect other than the suppression of signs of physical dependence on 
the men who were tolerant to 180 mg. doses of morphine. 


After methadon had been substituted for morphine, an attempt was 
made in 3 cases to determine the dosage of methadon which would 
just prevent the appearance of signs of abstinence (stabilization dose). 
The amount of methadon was reduced progressively over a period of 
five days. No signs of abstinence appeared, so that a stabilization dose 
could not be determined. The reduction in dosage was stopped when a 
level of 1 mg. of methadon for each 12 mg. of morphine had been 
reached, and the dosage was maintained at the level for seven days 
prior to withdrawal. 

Observations were carried out on the subjects for fourteen days after 
abrupt withdrawal of methadon. In all instances a definite abstinence 
syndrome developed which was slower in onset and much less intense 
than that seen after the withdrawal of morphine. 

The patients had no subjective complaints during the first forty- 
eight hours of abstinence. They stated that they felt well, but all re- 
ported that they could still notice the effects of the drug. On the third 
day they began to complain of weakness, anxiety, anorexia, vague ab- 
dominal discomfort, sweating and “hot and cold flashes.” These com- 
plaints reached maximum intensity on the sixth day of abstinence and 











ISBELL ET AL.—ADDICTION TO METHADON 371 





had largely subsided by the tenth day. After the third day of abstinence 
the men appeared tired and weak but never so miserable as after the 
abrupt withdrawal of morphine. They tried various schemes in efforts to 
persuade the physician to give them either methadon or morphine but 
vere able to maintain their emotional control when their requests for 
drugs were refused.25 Ten of the 12 men felt that the symptoms of 
ibstinence following the withdrawal of methadon were much milder 
han those after withdrawal of morphine, but all agreed that they were 
ufficiently intense to cause them to return to the use of morphine or 
nethadon if either drug had been obtainable. 

Objectively, few signs of disturbed autonomic function were seen. 
Che incidence of these signs is compared in table 2 with the incidence 
ound during the preliminary test withdrawal of morphine. The few 
\utonomic signs which were observed were not consistently present in 
the same person. Vomiting occurred infrequently, and diarrhea was 
\ever observed. 

Despite the low incidence of signs of autonomic dysfunction, defi- 
lite evidence of a withdrawal illness was detected in the measurable 
igns of abstinence (table 3). The rectal temperature, systolic blood 
pressure and pulse and respiratory rates became elevated above both 
the preaddiction and addiction levels. Body weight decreased slightly, 
as did hours of sleep. None of these changes were as severe as those 
seen after the withdrawal of morphine. 

The average daily Himmelsbach point score (intensity of abstinence 
syndrome) rose slowly and reached a maximum of 25 points on the 
sixth day. Such a point score, while significant, is indicative of a degree 
of abstinence syndrome which should in ordinary practice require little 
treatment with morphine or with morphine-like drugs. 
































DIRECT ADDITION TO METHADON 





Methadon was administered to 15 subjects who volunteered for the 
experiment. These men were veteran morphine addicts who were serv- 









25. Experince with abrupt withdrawal of methadon after substitution for 
morphine in other wards of the hospital has not been as satisfactory as in the 
research ward. Although the abstinence syndromes seen after withdrawal of 
methadon were mild, 9 of 11 patients treated outside of the research ward created 
various disturbances in efforts to obtain drugs. One man cut his wrists, another 
threatened suicide and 7 would not permit observation to be made. (Dr. Herbert 
Wieder supplied these data.) However, if the dosage of methadon is reduced 
over the course of seven to ten days after substitution for morphine, not only 
are few signs of abstinence observed but loss of emotional control seldom occurs. 
The majority of experienced morphine addicts have expressed decided preference 
for reduction of morphine addiction with methadon rather than reduction with 
morphine. 













372 ARCHIVES OF INTERNAL MEDICINE 


ing sentences for violation of the Harrison Narcotic Act. They had all 
been abstinent from opiates for at least three months prior to the ex- 
periment. Their ages varied between 22 and 48 years. They had no 
significant physical defects. Thirteen of the subjects were classified as 
pleasure-seeking psychopaths. Two were homosexuals. 

The initial dosage in all cases was 20 mg. of methadon daily. This 
level was maintained for a week, and thereafter the dosage was increased 
as rapidly as tolerance permitted. The total daily dosage was divided into 
four equal doses which were administered at 6 a.m., 10 a.m., 4 p.m., 
and 10 p.m. 


TaBLE 2.—Nonmeasurable Signs of Abstinence After Withdrawal of 
Methadon Substituted for Morphine 
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*Figures represent the number of a total of 12 subjects who exhibited the sign on the day 
noted, except for emesis for which the total number of bouts observed in 12 patients is re- 
corded. Under ‘‘abstinence from morphine,’’ the incidence of signs observed in a preliminary 
po el withdrawal from morphine prior to substitution and stabilization on methadon 
is recorded. . 


Three of the men received the drug for twenty-eight days until they 
were receiving maximum dosage levels of 240 mg. daily, 7 received it 
for fifty-six days until dosage levels of 180 mg. daily were reached and 
5 received it for one hundred and forty-two to one hundred and eighty- 
six days until the dosage level was 200 to, 400 mg. daily. At one point in 
the experiment 2 of the subjects in the last group were receiving 600 to 
800 mg. of the drug daily. Because of the appearance of signs of toxicity, 
the dosage was reduced to 200 to 400 mg. and maintained at that level 
for the last sixty days of the experiment. 


GENERAL BEHAVIOR DURING ADDICTION 


No changes were noted in the general behavior of the subjects dur- 
ing the first week when they were receiving only 20 mg. of methadon 
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daily, and they complained that the drug did not produce the desired 
degree of euphoria. When the dosage was increased to 40 to 60 mg. 
daily in the second week of addiction, definite evidence of sedation ap- 
peared after the third or fourth injection, and the men began to express 
satisfaction with the effects of the drug. Their behavior became strikingly 
similar to that seen during addiction to morphine. They became less 
active and ceased nearly all productive work. They spent a great deal of 
time in bed in a dreamy state characterized by alternating periods of 
somnolence and wakefulness which they termed being “on the nod” or 
“coasting.” At times they would fall asleep and burn themselves or their 
beds with cigarets. They neglected their personal appearance, did not 
shave as frequently as they did before receiving the drug, lounged 
around in pajamas and did not keep their rooms tidy. When they were 
maintained on a given dosage level for two weeks or more, evidence of 
tolerance to the sedative effects would appear. The men would become 
more alert and would stay awake and begin to play cards or work. 
They usually requested increases in the dosage as soon as evidence of 
tolerance appeared. After each increase in dosage, evidence of sedation 
would reappear after the third or fourth injection of the larger doses 
and the cycle would be repeated. When asleep, the patients would ex- 
hibit twitching and jerking movements and at times would carry on 
purposeful movements with their hands. When awakened from sleep, 
they would be startled. Several of them apparently had hypnagogic 
delusions and would hear voices just as they were about to fall asleep. 
Five of the 15 subjects became more irritable with each other and with 
the attendants as the experiment progressed. 

The degree of somnolence and of lack of activity was greater than 
that seen during morphine addiction. The men complained about this, 
and said that while addicted to methadon they could do little except 
stay in bed. They stated that methadon lacked a peculiar quality pos- 
sessed by morphine, which was termed “drive” and which they defined 
as a sense of ambition to work and play games. When it was pointed 
out that their behavior while addicted to morphine was inconsistent with 
these sensations, the patients were puzzled and stated that when they 
were receiving morphine they at least felt ambitious but when receiving 
methadon they knew that they were lazy. 


PSYCHOLOGIC OBSERVATIONS DURING ADDICTION 


The average results of the Otis, arithmetic, coordination and per- 
severation tests are shown in table 4. As measured by the Otis test, the 
intelligence quotient (1. Q.) was lowered 6.8 points in the week prior 
to withdrawal, as compared with that in the week prior to addiction. 
The arithmetic test was performed at almost the same rate of speed, 
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but there were more errors. Visual-motor coordination and perseveration 
tests were performed at somewhat higher rates of speed, but with con- 
siderably more errors. The greater rapidity of visual-motor response and 
the increased fluidity of shift appear to be vitiated by greater inaccuracy. 
\ decrease in the efficiency of intellectual functioning was indicated. 
The subjects used in this study appeared to be diverse in person- 
lity structure as measured by the Rorschach method. However, in every 
ise there were changes in response to the tests administered prior to and 
iring addiction. These changes may be said to fall into two general 
itegories. 
Those subjects whose primary difficulty appeared to involve inhi- 
‘tion conflicts in relation to the expression of their instinctual drives 
1owed during addiction a decrease in the guilt and anxiety associated 


TaBLe 4.—Effects of Addiction to Methadon on Psychologic Measurements 
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with these conflicts, accompanied either with increased sensuality, im- 
maturity and egocentricity or with decreased accessibility to affective 
stimulation. When test records of the same subjects were compared 
while they were given morphine sulfate and while they were given metha- 
don, the first result occurred most often with methadon while the second 
most often accompanied the use of morphine. 


A second group, whose original records suggested that they were 
relatively free from anxiety but were egocentric, self centered and 
emotionally withdrawn, revealed a greater accessibility to affective 
stimulation during addiction. When test records of subjects in this 
group were compared while they were given morphine sulfate and while 
they were given methadon, results were similar for both drugs. 
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CLINICAL OBSERVATIONS DURING ADDICTION 


The average changes in temperature, pulse, respiratory rates; blood 
pressure, body weight, caloric intake and sleep are represented in figure 
2, which shows the average data obtained in the first and last weeks of 
addiction on the 5 men who received the drug for one hundred and 
forty-two to one hundred and fifty-six days. 

Rectal temperature was decreased about 0.5 C. (0.9 F.) in the first 
days of addiction, gradually rose to the preaddiction level and after the 
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Fig. 2.—Average of clinical observations on 5 subjects during addiction to 
methadon for four and a half to six months. Only the observations made in the 
first and last weeks of addiction are recorded. Note especially the changes fol- 
lowing withdrawal. 


first week remained at 0.2 to 0.4 C. (0.36 to 0.7 F.) above the pre- 
addiction level. The pulse rate was slowed about 10 beats per minute 
during most of the period of addiction. The respiratory rate was de- 
pressed an average of 4 beats per minute. The morning systolic blood 
pressure was 6 to 10 mm. lower during the first four months of addic- 
tion than during the control period, but it was increased slightly above 
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the control level in the fifth and sixth months of addiction. Caloric in- 
take declined in the first two weeks of addiction but was normal or in- 
creased thereafter. The men lost weight early in the experiment, but 
subjects who received the drug for four and a half to six months re- 
gained the lost weight and at the end of the addiction period weighed 
more than before they became addicted. Sleep was little affected, al- 
though, as noted previously, all subjects spent a great deal of time in 
bed in a semisomnolent state. 

One subject was nauseated throughout the first two weeks of addic- 
tion and ate little. As he became tolerant, the nausea ceased and his 
caloric intake became normal. After the first week all the men were 
severely constipated and resorted to cathartics and enemas. No tolerance 
developed to the constipating action of the drug. Some men complained 
of difficulty in initiating urination during the first two weeks of addic- 
tion but thereafter had no complaints referable to the urinary tract. 

No generalized dermatitis attributable to methadon developed in any 
of the patients. In all subjects, however, the skin over the sites of in- 
jection became reddened, thickened and indurated. The induration be- 
came noticeable when the dose reached 25 mg. four times daily. The 
larger the dose, the more severe was the reaction. With doses to 100 
mg. or more, blebs and bullae developed over the injection sites, and 
serum would ooze from the needle punctures for several hours after 
administration of a dose. Hypesthesia developed over these areas. None 
of the hardened areas became infected or necrotic. After withdrawal of 
the drugs, the inflammation and induration of the skin gradually de- 
creased. Some induration was still noticeable six months after the last 
dose had been administered to the men who received the largest doses. 

Miosis was easily detected in the first week of addiction to methadon 
but was never so marked as during addiction to morphine. After the first 
week the size of the pupils appeared to be normal. Methadon differs 
from morphine in this respect, as tolerance to the pupil-constricting ac- 
tion of morphine does not seem to occur. 

A typical facies developed in all the subjects after they were receiving 
a dosage level of 100 mg. or more of methadon daily. They exhibited 
facial pallor and a peculiar staring expression which appeared to be due 
to a reduction in the rate of blinking. The facies, lethargy, twitching 
and jerking while asleep and the increased startle response on awaken- 
ing constitute a clinical picture which is characteristic of chronic metha- 
don intoxication. 


TOLERANCE TO THE ANALGESIC EFFECT 


Tolerance to the pain-threshold-elevating action of the drug de- 
veloped rapidly in the 10 subjects who received it for twenty-eight to 
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fifty-six days. The patients were completely tolerant to this action of 
methadon after administration of 5 mg. four times daily for seven days. 
When tolerance had been developed to any given dosage level, an in- 
crease in the dosage was followed by elevation of the pain threshold. On 
continuation of the increased dosage, tolerance to the new level would 
develop. After administration of the drug for fifty-six days, 7 of the 
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Fig. 3.—Development of tolerance to the pain threshold-elevating action of 
methadon in subject 729. Curve 1, solid circles indicate greatest response to a 
5 mg. dose of methadon prior to addiction, open circles smallest response to a 
5 mg. dose, crosses average response to a 5 mg. dose and open circles with dots 
control after injection of distilled water. Curve 2, response to a 5 mg. dose after 
seven days of addiction. Curve 3, response to a 15 mg. dose on the eighth day of 
addiction. Curve 4, response to a 15 mg. dose after fourteen days of addiction. 
Curve 5, response to a 15 mg. dose after twenty-one days of addiction. Curve 6, 
response to a 25 mg. dose after twenty-eight days of addiction. Curve 7, response 
to a 30 mg. dose after thirty-five days of addiction. Curve 8, response to a 45 mg. 
dose after forty-two days of addiction. Curve 9, response to a 45 mg. dose after 
fifty-six days of addiction. 


men were almost completely tolerant to the paint-threshold-elevating 
action of 45 mg. doses. The development of tolerance in 1 of these sub- 
jects is shown in figure 3. 


LABORATORY OBSERVATIONS DURING ADDICTION 


No significant changes were observed during the addiction period 
in blood bilirubin levels, cephalin-cholesterol flocculation, nonprotein 
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nitrogen levels, basal metabolic rates or results of urinalyses. The only 
change seen in the electrocardiogram was the development of sinus 
bradycardia without increase in the P-R interval. 

Red blood cell counts and hemoglobin levels were unaltered in the 
subjects who received the drug for twenty-eight to fifty-six days. After 
idministration of methadon for three months, a mild normocytic and 
normochromic anemia developed in 2'l the 5 men who took the drug for 
one hundred and forty-two to one hundred and eighty-six days. The red 
blood cell counts fell from preaddiction levels of 4,600,000 to 5,200,000 to 
levels of 3,760,000 to 4,250,000 during addiction. Hemoglobin levels 
declined 2.5 to 3.0 Gm. per hundred cubic centimeters. After the de- 
velopment of the anemia, the dosage of methadon was reduced from 
between 400 and 600 mg. daily to between 200 and 400 mg., and 
thereafter red blood cell counts and hemoglobin values remained station- 
ary. No consistent changes were noted in total differential white blood 


TABLE 5.—Average Fasting Blood Sugar Content During 
Addiction to Methadon 


























Subject Month of Addiction 
Sei ete] & ) 4] sf e 
77 6s | 78 “7 | «oS 74 7% | 74 
745 62 57 61 58 54 51 59 
742 68 67 67 62 61 61 63 





























*Figures represent the average of four to ten determinations in the periods shown. 


cell counts during addiction. The fasting blood sugar contents in the 10 
subjects who received the drug for twenty-eight to fifty-six days tended 
to be in the low normal range during addiction. 

The blood sugar contents in 3 of the men who received methadon 
for one hundred and eighty to one hundred and eighty-six days were 
studied intensively. The effect of the drug on intravenous dextrose toler- 
ance curves was more striking than the effect on fasting blood sugar. Aver- 
age fasting blood sugar contents tended to be lower during addiction than 
during the control period in 2 of the subjects (table 5). The average 
fasting blood sugar level of the third subject was slightly raised through- 
out the period of addiction. In all 3 subjects intravenous dextrose toler- 
ance curves were lower during addiction than during the control period. 
The maximum lowering of the tolerance curves was noted during the 
fifth month of addiction. The tolerance curve obtained on subject 745 


during the fifth month of addiction is shown in figure 4. 
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CHANGES IN THE ELECTROENCEPHALOGRAM DURING ADDICTION 


In all cases the electroencephalographic changes were qualitatively the 
same and may be summarized as follows. During continued administra- 
tion of methadon there was a progressive shift to the slow side of the 
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Fig. 4.—Intravenous glucose tolerance curves on subject 745. The curve 
shown during addiction was obtained during the fifth month. The withdrawal 
curve was obtained on the fifth day of abstinence. 


frequency spectrum. In all cases in which control records showed a dom- 
inant alpha rhythm the percentage of time during which the latter was 
present (alpha percentage) decreased and the mean alpha frequency be- 
came slower; delta activity (4 to 6 per second) appeared and later dom- 
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inated the record. In subject 734 alpha activity in the control record was 
scant, normal beta rhythms predominating. During addiction, beta waves 
disappeared and were replaced by slower alpha frequencies. The dosage 
levels at which first definite evidence of slowing occurred varied greatly, 


ranging from 5 mg. to 45 mg. four times daily. 
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Fig. 5.—Tracings of electroencephalograms during one hundred and seventy- 
six days of continued administration of methadon in subject 744. In all records, 
the uppermost tracing is left precentral monopolar, followed in order by right 
occipital monopolar, precentral bipolar and occipital bipolar. The time is in 
seconds and the calibrations 25 microvolts. A, control (preaddiction) ; the record 
is normal, with a mean alpha frequency of 9.1 cycles per second. B, one hundred 
and nineteenth day; the dose level is 65 mg. four times daily and the total amount 
administered 10.75 Gm. Note marked slowing of pattern, with little alpha activity 
and predominance of 4 to 6 cycles per second rhythms of moderate amplitude, 
most prominent in the occipital monopolar tracing. C, one hundred and sixty- 
eighth day; the dose level is the same, with a total of 23.50 Gm. Note toler- 
ance indicated by practical disappearance of 4 to 6 cycles per second activity and 
predominance of alpha rhythms, the mean frequency of which is 8.7 cycles per 
second. D is a record made at the thirty-sixth hour and E one made at the 
seventh day of abstinence. Both records are normal and comparable to A, although 
the mean alpha frequencies are higher (9.4 and 9.9 cycles per second) than the 
control value. 
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In 10 of the 14 cases definite evidence of tolerance was shown by a 
partial shift of the frequency spectrum toward the faster side, although 
the records revealed abnormal slowness throughout the addiction period 


(fig. 5). 


CHANGES FOLLOWING WITHDRAWAL OF METHADON 


Withdrawal of methadon was abrupt and complete in all cases. Ob- 
servations were carried out for only six days on the 10 men who received 
the drug for twenty-eight to fifty-six days. The six day period of observa- 
tion was based on experience with the morphine abstinence syndrome 
and is sufficiently long for evaluating the withdrawal sickness after dis- 
continuance of the use of morphine. However, because of the continua- 
tion of complaints by these 10 subjects, who were the first from whom 
methadon was withheld, after discharge from the research ward, the 
observation period was extended to fourteen days for the 5 men who 
were given doses producing addiction for four and a half to six months. 


After withdrawal, a definite abstinence syndrome ensued in all 15 
cases. The manifestations of this syndrome, though milder than those 
seen after the withdrawal of morphine, were consistently observed in all 
men and at the same time. Subjectively, the men made no complaints in 
the first two days of abstinence and said that they were still under the 
influence of the drug (were “loaded”). On the third day of abstinence 
they began to complain of anxiety, insomnia, vague gastric distress, head- 
ache and, occasionally, tinnitus. The men did not suffer from the muscle 
aches and cramps which are so troublesome after the withdrawal of mor- 
phine. The subjective symptoms increased in intensity until the sixth day 
of abstinence, after which they gradually declined. Some patients contin- 
ued to complain of weakness for sixty days after withdrawal. Thirteen 
of the 15 subjects considered the subjective symptoms less severe than 
those following the abrupt withdrawal of morphine, but all agreed that 
the symptoms were sufficiently severe to cause them to return to the use 
of the drug had it been obtainable. Nearly all complained bitterly about 
the slowness in improvement. A typical comment on the tenth day of 
abstinence was: “This stuff seems like it never will turn a man loose. 
When I stop a morphine habit I start getting better on the third day and 
keep getting better every day after that. I didn’t start to get sick until 
the third day off, and I’m still half sick all the time and not getting bet- 
ter. If I were on the street I’d have a shot within five minutes.” 

The general appearance and behavior of 14 of the men were not 
greatly altered. They appeared to be tired and mildly irritable. They 
made frequent requests for either methadon or morphine after the third 
day of abstinence but did not lose emotional control when their requests 


were refused, 
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The behavior of the remaining patient, who was homosexual, was 
different. He had no complaints for two days, but on the morning of the 
third day was found in bed crying and weeping. He stated that he was 
not suffering from any severe symptoms of abstinence but that he was 
afraid that other fearful things were going to happen. He was examined 
by two psychiatrists, who concurred in the opinion that he was suffering 
from an acute anxiety state (homosexual panic) and that his condition 
was not due to withdrawal of the drug. This man did not regain emo- 
tional control until six weeks after withdrawal of the drug. 

The outstanding feature, objectively, was the paucity of the signs of 
autonomic dysfunction, which are so prominent after the withdrawal of 


TaBLE 6.—Nonmeasurable Signs of Abstinence Following Withdrawal of 
Methadon After Administration for 28 to 56 Days 





Day of Abstinence* 





Sign 
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Yawning 





Lacrimation 





Rhinorrhea 





Perspiration 
Gooseflesh 
Mydriasis 
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Emesis, total number of bouts 
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Diarrhea 








*The figures represent the number of a total of 10 patients who exhibited the sign on 
the day noted, except for emesis, for which the total number of bouts observed in all 10 


patients is recorded. 


morphine. The incidence of these signs is recorded in tables 6 and 7 
and should be compared with the incidence seen after withdrawal of mor- 
phine (table 8) in 19 men who were readdicted to 80 mg. of morphine 
daily for twenty-eight days (a mild morphine habit). Such signs as were 
observed were not constantly present in the same individual. Vomiting 
and restlessness were seldom observed. Diarrhea was never noted. 

As was the case after substitution of methadon for morphine, the best 
evidence of physical dependence was obtained from the measurable signs 
of abstinence which are recorded in tables 9 and 10. These tables should 
be compared with table 11, which shows changes in the measurable signs 
after withdrawal of morphine. Average rectal temperatures, pulse rates, 
respiratory rates and systolic blood pressures were increased above pre- 
addiction and addiction mean levels (tables 9 and 10; fig. 3). Caloric 
intake, hours of sleep and body weight were decreased. The changes were 
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less pronounced than those seen after the withdrawal of morphine and 
were slower in onset and longer sustained. Temperatures, pulse rates and 
respiratory rates had not returned to preaddiction levels even after four- 
teen days of abstinence. 


TABLE 7.—Nonmeasurable Signs of Abstinence From Methadon After 
Administration for 142 to 186 Days 











Day of Abstinence 
os it \2-42°>8% 3 4% © 2 O-PS OS & 
Yawning 0) 04a he Te Se a] ose Te Oo] oO Le 
“Lacrimation | 0 | 0 | 1 | 1 0 | ol1lofoloflolo|olo 
= 7 - = j — = ames - en 

Rhinorrhea _ | 0 | 0 0}; 0 1 0 | 0 0 0 0 0 0 0 0 
" Perspiration ] oO | 4 | 0 | 2 1 0 | 0 0 0 1 0 0 0 0 
" Gooseflesh | 0 | o- 0 0 0 0 0 0 0 0 0 0 0 0 
" Mydriasis 0 0 2 0 1 2 | oO 0 0 0 0 0 0 0 
‘Tremor 0 | 0. 0 0 0 0}; O 0 0 0 0 0 0 0 
J ~ Restlessness | 0 1 | 0 2 0 Si 2 0 3 | 4 | O 0 0 | 0 

“Emesis, (total| = | |__| | a ce Pe eo @ | 
no. of bouts) o}1)]1 1 1 o | 0 0 0 0] 0 Je i Je 
‘Diarrhea | 0|0/0/0|0|0|0/]0| 0 lo|lolo 0 10 





Figures represent number of a total of 5 subjects who exhibited the sign on the day 
noted, except for emesis, for which the total number of bouts observed in 5 patients is re- 
corded. 


TABLE 8.—-Nonmeasurable Signs of Abstinence Following Withdrawal of 
Morphine After 28 Days of Addiction to 80 Milligrams Daily 





Day of Abstinence* 
Sign 

1 2 3 4 5 6 

Yawning 17 18 8 7 4 2 
“Lacrimation F 14 14 ae ee a 

“Rhinorrhea 13 11 “1 wae | + 

~ Perspiration _ ine ee 6 1 0 “ 0 0 

~ Gooseflesh ; ‘i 3 6 | o | oO | 0 0 
” Mydriasis i 19 19 18 Te (ee a, 

~ ‘Tremor - : 1 0 0 0 ; 0 0 

“Restlessness ci tt“! ewe: 

~ Emesis, total number of bouts 9 “oe tA és | oe 

“Diarrhea” 1 . 28 Loti toe tw 











*The figures represent the number of a total of 19 who exhibited the sign of the day 
noted. 


There was no consistent alteration in red or white blood cell counts 
after withdrawal of methadon. 


Thirty-two hours after withdrawal of methadon there was no appre- 
ciable change in the fasting blood sugar content in 3 of the subjects who 
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received the drug for one hundred and eighty days. It is usually increased 
about 20 mg. per hundred cubic centimeters thirty-two hours after the 
withdrawal of morphine. In the subsequent twelve days of withdrawal 
significant increases in fasting blood sugar content were observed in all 
} subjects, but the increases were not consistent and were often preceded 
ind followed by normal levels. Glucose tolerances after withdrawal started 
it higher levels than during the preaddiction and addiction periods and 
were maintained at those levels (fig. 4). 

Electroencephalograms showed abnormal slowness for at least two 
lays after withdrawal, and in 2 cases the slowing persisted for at least 
ive days (fig. 6) before a normal pattern returned. 


TABLE 9.—Measurable Signs of Abstinence Following Withdrawal of 
Methadon After 28 to 56 Days of Addiction 





Day of Abstinence* 
Sign i | “| an | > m 
cy ae 4 | S * 6 
—— — bh | 


Rectal temperature, elevation 


0.05c. | 0.0c. | o1c. | o1c. | 0.2c. | 0.25¢. 
above addiction mean | (0.09F.) | | (0.19F.)| (0.19F.)| (0.36F.)| (0.49F.) 





Morning systolic blood pressure, | | 
elevation above addiction mean i 3 | 3 8 = | 8 13 
(millimeters of mercury) ' 

















s | f Y 

Respiratory rate, increase per | | 
minute above addiction mean | 2 1 3 4 | 3 | 5 
Caloric intake, per cent of | a 
addiction —_ | 3 | 7 | 65 | 7 50 | 70 
Decrease in body weight (per cent)| 0 1 } 2 | 3 3 3 
Hours of sleep | 7.2 7.5 81 | 64 | 68 | 62 
Average daily point score | 4 6 13 14 14 20 














*The figures represent average values on 10 subjects. 


The average intensity of symptoms of abstinence as measured by the 
Himmelsbach daily point score (table 1) rose slowly and did not exceed 
20 (the level of significance) until the fifth or sixth day of withdrawal, 
at which time observations were discontinued on the group which re- 
ceived the drug for twenty-eight to fifty-six days. The point score con- 
tinued to rise in the group which received the drug for one hundred and 
forty-two to one hundred and eighty-six days and reached a maximum 
of 33 on the ninth day of abstinence. The point score was 23 on the 
fourteenth day of the 5 men. These point scores, while significant, are 
indicative of symptoms of abstinence of such mild grade that they re- 
quire little treatment. They should be compared with the scores of 50 
to 60 points seen in the second and third days of withdrawal of mor- 
phine from persons strongly addicted to that drug. 
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CHOICE OF DRUGS BY SUBJECTS AFTER 
EXPERIENCE WITH METHADON 


After observations were completed on the subjects who were addicted 
to methadon, they were offered their choice of a single dose of morphine, 
heroin, “dilaudid” (dihydromorphinone hydrochloride) or methadon. All 
the men elected to take one of the opiates, but after receiving the drug 
they were dissatisfied and complained that the sensations produced by 
the opiates no longer satisfied them. They asked for methadon, and when 
they received it they stated that methadon was the best drug and had 
the most desirable and long-lasting effects. These men were recalled at 


TABLE 11.—Measurable Signs of Abstinence Following Withdrawal of 
Morphine After 28 Days of Addiction to 80 Milligrams Daily 


























Day of Abstinence* 
Sign | Kaas is a a ee ts Se eo aed 
} 2 2 3 4 | 5 6 
rae eke eee , oes aes 
———— _ — a | — 
Rectal temperature, elevation 0.25C. | 0.5C. | 0.5C. | 0.4C. | 0.3C. | 0.25C 
above addiction mean (0.49F.) | (0.9F.) | (0.9F.) | (0.72F.)| (0.54F.) | (0.49F.) 
Morning systolic blood pressure, | 
elevation above addiction mean 6 16 15 13 12 12 
(millimeters of mercury) 
“Respiratory rate, increase 
above addiction mean 2 5 6 4 5 5 
} 
Caloric intake, per cent of | ° 
addiction mean 47 66 | 92 106 120 123 
Decrease in body weight 
(per cent) 0.15 2.6 2.6 7 1.0 0 
Hours of sleep 9.7 4.0 5.6 5.2 6.6 6.1 
Average daily point score 19 34 26 22 17 14 


























*The figures represent average values for 19 subjects. 


intervals for six months and again offered the choice of either an opiate 
or methadon. In the great majority of instances they chose methadon. 
The men who had been addicted to methadon spread the fame of 
the new drug among the patients who had never received it, and many 
addicts who never had experience with the drug are now asking for it in 
preference to morphine. 

COMMENT 


The results leave no doubt that methadon possesses all the character- 
istics of an addicting drug. In sufficient dose, it produces unmistakable 
euphoria, which is longer lasting than that produced by morphine. The 
euphoria may also be of a quality which is particularly pleasing to mor- 
phine addicts or to persons prone to addiction. The psychologic changes 
and the alterations in behavior during addiction to methadon are striking- 
ly similar to those seen during addiction to morphine. Patients addicted 
to methadon, like those addicted to morphine, will increase the dosage 
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to the limit of their tolerance and after recovery which follows with- 
drawal will take additional doses of the drug at any opportunity. All 
these facts point to the development of strong habituation (emotional de- 
pendence) in the cases studied. Tolerance to many actions of the drug 
was clearly demonstrated. Methadon will prevent the appearance of signs 























Fig. 6.—Tracings of electroencephalograms during twenty-nine days of con- 
tinued administration of methadon in subject 728. In all records the uppermost 
tracing is left precentral monopolar, followed in order by right occipital bipolar, 
precentral bipolar and occipital bipolar. The time is in seconds and the cali- 
brations 25 microvolts. A, control (preaddiction) ; the record is normal, with a 
mean alpha frequency of 9.3 cycles per second. B, twentieth day; dose level is 
30 mg. four times daily and the total amount administered 0.9 Gm. Note marked 
slowing of record. Alpha activity is reduced, and the dominant rhythms are in the 
4 to 6 cycles per second range, especially in the monopolar tracings. C, fifth day 
of abstinence; considerable 4 to 6 cycles per second activity is still present. D, 
fifteenth day of abstinence; the record is entirely normal and comparable to A, 
with a mean alpha frequency of 9.7 per second. 


of the morphine abstinence syndrome. A definite though mild grade of 
physical dependence occurred after prolonged administration of large 
doses of methadon. Methadon has been included under the provisions of 
the Harrison Narcotic Act in the United States, but unless arrangements 
can be made to limit the amount manufactured in all parts of the world, 
addiction to it may become a serious problem. 

Since the degree of symptoms of abstinence following withdrawal of 
methadon is mild, certain observers who feel that the production of a 
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strong grade of physical dependence is the only distinguishing character- 
istic of a drug which produces addiction may object to the classification 
of methadon as such a drug. This view is fraught with danger. Physical 
dependence is probably the least important characteristic of a drug which 
leads to addiction and is the only manifestation of addiction which is 
easy to treat. Morphine addicts are repeatedly cured of their physical 
dependence yet return again and again to the use of the drug, not be- 
cause they are suffering from a withdrawal illness but because they enjoy 
the sensations produced by it and because they have substituted the use 
of morphine for the chief aims and objects in life (are emotionally de- 
pendent or habituated). The euphoria produced by methadon and the 
habituation seen during and after addiction to the compound are suffi- 
ient reasons for regarding it as a drug which produces addiction, even 
if no physical dependence followed its prolonged use. 


Others might be inclined to minimize the danger of addiction to meth- 
idon because euphoria*” is seldom seen after the administration of thera- 
peutic doses to persons who have never been addicted to morphine. This 
fact has little importance, since addiction seldom begins as a result of 
the legitimate administration of therapeutic doses of a drug for medical 
reasons. In our experience, less than 5 per cent of 15,000 persons admitted 
to an institution for the treatment of morphine addiction were addicted 
because morphine was prescribed for them during an illness. The danger 
of “medical” addiction is great only when physicians believe that a sub- 
stance does not lead to addiction and are careless in prescribing it. Ad- 
diction most often results when a susceptible person takes a drug in order 
to enjoy the euphoria which it produces or the temporary relief from 
emotional problems which it gives. Prospective addicts are nearly always 
introduced to the use of the drug by persons already addicted. For this 
reason, a drug which is popular with so-called secondary addicts (former 
morphine addicts who become addicted to a new drug) is extremely 
dangerous, since such persons are acquainted with the methods of acquir- 
ing and selling drugs illegally and have few scruples about introducing 
persons who are not addicts to the use of the drug. A drug which is popu- 
lar only with “primary” addicts (persons never previously addicted to 
morphine who become addicted to a new drug) is much less dangerous, 
since it requires some time for “primary” addicts to obtain the education 
and contacts necessary for illegal trafficking in narcotics. 


Our experiments may also be criticized on the ground that we used 
former morphine addicts as subjects and because such large doses were 
used. Aside from the fact that former addicts are the only subjects who 
can be used for such experiments, they are perhaps the best subjects, 
since information can be gained on the effects of a new drug on persons 
who are known to be prone to addiction. The question of dosage is also 
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easily answered. Addicts do not use small therapeutic doses. They in- 
crease the dosage of a drug to the limit of their tolerance, so that if the 
conditions of natural addiction are to be simulated, high doses must be 
used experimentally in evaluating the liability of addiction to new drugs. 

The electroencephalographic changes appearing during continued 
administration of methadon are in general similar to those occurring dur- 
ing chronic intoxications with other sedative drugs, such as pyrahexy] 
compound.” Of particular importance, however, is a comparison of the 
effects of methadon addiction with those reported by Andrews?* during 
morphine addiction. While the changes are qualitatively almost identical, 
they are apparently much more severe during methadon addiction, since 
the records shown by Andrews?‘” pertaining to “the most strongly ad- 
dicted individual studied” in his group were similar to those of most of 
our subjects. Tolerance is probably developed more rapidly during mor- 
phine addiction. It is not possible from a study of Andrews’ published 
observations on the electroencephalogram in cases of morphine addiction 
to compare the two drugs with respect to the changes during the period 
of abstinence. However, it is evident that abnormally slow activity, indi- 
cative of continued action of the drug, persists for a least two to five 
days after abrupt withdrawal of methadon. 

The abstinence syndrome which develops after the withdrawal of 
methadon differs both qualitatively and quantitatively from the mor- 
phine abstinence syndrome. Qualitatively, the most striking differences 
following the withdrawal of methadon are the lack of muscle aches and 
cramps, the paucity of signs of autonomic dysfunction and the low inci- 
dence of vomiting and diarrhea. Quantitatively, the onset of abstinence 
is slower, the intensity of the abstinence is mild and the syndrome is pro- 
longed. The slow onset and low intensity of symptoms of abstinence from 
methadon and the slow return of the electroencephalographic pattern to 
normal in man might possibly be related to a slow rate of metabolism 
of methadon as compared to that of morphine or to differences in the 
storage or excretion of the two drugs. Such a hypothesis cannot be proved 
or disproved until an adequate method is available for the determina- 
tion of methadon in tissues and in biologic fluids. 

In dogs, the syndrome of abstinence from methadon begins sooner, 
is more intense, and is shorter in duration than the syndrome of ab- 
stinence from morphine.’ This difference possibly might imply a more 


26. Williams, E. G.; Himmelsbach, C. K.; Wikler, A.; Ruble, D. C., and 
Lloyd, B. J.: Studies on Marihuana and Pyrahexyl Compound, Pub. Health Rep. 
61: 1059-1083 (July 19) 1946. 

27. Andrews, H. L.: (a) Brain Potentials and Morphine Addiction, Psy- 
chosom. Med. 3:399-409 (Oct.) 1943; (b) Changes in the Electroencephalo- 
gram During a Cycle of Morphine Addiction, ibid. 5: 143-147 (April) 1943. 
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rapid rate of metabolism of methadon as compared with metabolism of 
morphine in the dog or differences in the storage or excretion of the drugs. 

The mildness of the withdrawal symptoms after substitution of metha- 
don for morphine indicates that methadon may be the agent of choice 
for withdrawal of opiate drugs from drug addicts. This problem is under 
investigation. 


SUMMARY 


1. Methadon relieved the symptoms of abstinence from morphine. 


2. Methadon prevented the appearance of signs of physical depend- 
‘nce when substituted for morphine at a level of 1 mg. of methadon for 
each 4 mg. of the stabilization dose of morphine. Once substitution was 
effected, the dose of methadon could be rapidly reduced without signs 
of abstinence appearing. After withdrawal of methadon, which had been 
substituted for morphine, a definite abstinence syndrome appeared which 
was slower in onset and milder in intensity than the syndrome of ab- 


stinence from morphine. 


3. Fifteen volunteers who were former morphine addicts were given 
methadon to produce addiction for twenty-eight to one hundred and 
eighty-six days. The psychologic changes and the general behavior of the 
subjects resembled those seen during morphine addiction. No serious toxic 
effects were noted even though the dosage was increased to 400 mg. daily 
in some cases. A mild normocytic nonprogressive anemia developed in 5 
cases after three months of addiction. Fasting blood sugar content and 
intravenous dextrose tolerance tended to be low during addiction. Inflam- 
mation, induration and hypesthesia developed in the skin over the injec- 
tion sites. Electroencephalographic patterns were slowed. All the men 
showed evidence of sedation when four doses of 10 mg. or more were 
given daily. The sedative action appeared to be cumulative. Systolic blood 
pressure, respiratory rates and pulse rates were depressed throughout 
addiction. Rectal temperatures were decreased early in addiction and in- 
creased thereafter. 


4. Tolerance to the following effects of the drug developed as addic- 
tion progressed: pain-threshold-elevating action, sedative action, effect 
on the electroencephalogram, miotic action, depression of caloric intake 
and probably circulatory and respiratory actions. 


5. After abrupt withdrawal of methadon, a definite abstinence syn- 
drome ensued which was characterized by complaints of weakness, fatigue, 
anxiety, vague abdominal discomfort, anorexia, insomnia, slight fever, 
elevation of systolic blood pressure, tachycardia, depression of caloric in- 
take, slight loss of weight and alteration of glucose tolerance curves. Signs 
of abstinence did not appear until the third day, reached maximum in- 
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tensity on the sixth day and had not subsided completely at the end of 
the fourteenth day. The average intensity of symptoms of abstinence, as 
measured by the Himmelsbach scoring system, was mild. The syndrome 
of abstinence from methadon differed from the morphine abstinence 
syndrome in that few signs of autonomic dysfunction were observed, the 
onset of abstinence was slower, the intensity was milder and the course 
was prolonged. Electroencephalograms did not return to normal for two 
to five days after withdrawal. 


6. The following evidence for the development of habituation {emo- 
tional dependence) to methadon was observed: euphoria after repeated 
small doses (or single large doses), behavioristic and psychologic changes 
resembling those in morphine addiction, requests for increases in dosage 
during addiction, requests for methadon following addiction and prefer- 
ence for methadon over all other drugs. 


CONCLUSION 


Methadon is an addiction-producing drug. The same precautions 
should be observed in prescribing methadon as are used in prescribing 
morphine. 











PROGNOSIS IN LATE LATENT SYPHILIS 


HENRIK L. BLUM, M.D. 
AND 
CHARLES W. BARNETT, M.D. 
SAN FRANCISCO 


ATE LATENT syphilis presents a therapeutic problem that is 
unique. A patient with syphilis in this stage suffers no discomfort 
or disability as a result of his infection, and he is not a menace to the 
public health, for syphilis is transmissible only in its early stages. If any 
benefit is to result from treatment, it must be, therefore, through a re- 
duction in the frequency of subsequent clinical progression. It is common 
for patients with untreated syphilis to live normal lives, and it is impos- 
sible to demonstrate that the treatment of latent syphilis in a particular 
person has improved his outlook at all. Only by comparing final results 
in large numbers of patients, treated and untreated, can it be shown that 
the prognosis in latent syphilis can be altered by therapy. The evidence 
available on this point is incomplete, and a convincing proof of the effec- 
tiveness of antisyphilitic therapy is lacking. 

Even though late latent syphilis does not produce symptoms, it is of 
great clinical importance since it is by far the most frequent form of the 
disease. It is also of importance because of the anxiety and social disrup- 
tion to which it may lead as a result of the stigma that is universally 
attached to a diagnosis of syphilis. 

For many years we have felt that latent syphilis is ordinarily over- 
treated, with the production of a great deal of needless anxiety and dis- 
tress that is out of proportion to the amount of prevention of disability 
attained. Because of this belief and as a possible means of assessing the 
value of treatment, we have made it a policy in the Stanford Clinic to 
permit patients of more than 50 years of age to remain untreated pro- 
vided that the infection was entirely latent and that the spinal fluid was 
normal. This group of intentionally untreated patients has grown to 
about 800, with a number of them under observation for over ten years, 
and a check-up on the outcome in this group was the beginning of the 
present investigation. 


From the Department of Medicine, Stanford University School of Medicine. 


393 





EEE 


Ie eee ee 


a 


SOG. Eg, Re RUSE LE ae 


Sel as 

























394 ARCHIVES OF INTERNAL MEDICINE 


The recent literature on the outcome of latent syphilis is scanty. The 
Cooperative Clinic group! studied a series of 1,936 cases of latent syphilis 
and reported the results in a number of papers in 1932 and 1933. Most 
of the conclusions relating to prognosis were based on 1,013 patients who 
were followed for two years or more. Diseker and others? in 1944 studied 
a group of 5,326 patients but limited their analysis to 926 who had been 
under observation for a minimum period of five years. Jordon and 
Dolce* in 1946 decided arbitrarily that reliable observations on the out- 
come in latent syphilis could not be obtained except in regard to patients 
who had been under observation for at least ten years, and they reported 
a study of 169 such patients. 

In each of these investigations, patients were included who had both 
early and late latent syphilis. In early syphilis, which is generally con- 
sidered to indicate the first four years of the infection, one is dealing with 
a stage of the disease in which mucocutaneous relapse is the usual type 
of recurrence, with late cardiovascular or nervous system involvement or 
gummas unlikely to appear for many years. In late syphilis, on the other 
hand, infectious lesions occur so infrequently that transmissibility can be 
dismissed from consideration, while the serious late lesions of syphilis are 
a constant threat. Unless these two stages of latent syphilis are considered 
separately, any attempt to estimate the prognosis must result in confusion. 

The present study is limited to late latent syphilis, the diagnosis being 
based on the absence of symptoms or physical signs of the infection and 
a known or presumable duration of more than four years. In many cases 
the time of inoculation was not known, but no cases were included in 
which there was anything to suggest a duration of less than four years. 
Inasmuch as we observed no mucocutaneous relapses, it is unlikely that 
any significant number of patients had early infections. 

The cerebrospinal fluid was examined in all instances in which the 
patients would permit this procedure. If the fluid contained evidence of 
the disease at the initial examination, whether before or after the insti- 
tution of treatment, the patient was excluded from the series as having 
asymptomatic neurosyphilis instead of true latent disease. The spinal 
fluid was examined at least once in 55 per cent of the cases. 

Fluoroscopic examinations of the chest were made on 41 per cent of 
the patients, and those showing definite evidence of aortitis before treat- 





1. Moore, J. E., and others: Cooperative Clinical Studies in the Treatment 
of Syphilis: Latent Syphilis, Ven. Dis. Inform. 13:317, 351, 371, 389 and 407, 
1932; 14:1, 1933. 

2. Diseker, T. H.; Clark, E. G., and Moore, J. E.: Long-Term Results in 
the Treatment of Latent Syphilis, Am. J. Syph., Gonor. & Ven. Dis. 28:1, 1944. 

3. Jordon, J. W., and Dolce, F. A.: Latent Syphilis: A Study of One 
Hundred and Sixty-Nine Cases Observed Ten Years or More, Arch. Dermat. & 


Syph. 54:1 (July) 1946. 
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ment or at the initial examination if it was relatively early in the course 
of therapy were excluded. 

No one was included who had a history of neurologic disease sugges- 
tive of neurosyphilis or who had had anything resembling benign tertiary 
lesions prior to entry to the clinic. 

The present series comprises a total of 2,566 patients with late latent 
syphilis, with 1,682 followed for one year, 628 followed for five years and 
:16 followed for nine years or more. The distribution of these patients 
i.ccording to race and sex is shown in table 1. 

Among the white patients we have included a group of slightly more 
than 300 non-Caucasians such as oriental, Filipinos and American Indi- 
ans. These do not form a group that is large enough for separate analysis, 
but in no respect do they differ significantly from the Caucasians, and 
their inclusion does not alter the results of the analysis in any way that 
we have been able to discover. 

In the previous studies of latent syphilis, little or no correlation has 
been noted between the results of the serologic tests and the clinical out- 

ome. We have been unable to show any relationship between the sero- 


TABLE 1.—Distribution of Cases by Race and Sex 


White Negro Total 

BIND eatstocescenssse vase besthsteaucioaedeasaaote 1,204 268 1,472 
BERS eneeee dnciiebibhiens 696 398 1,094 
2,566 





Total 1,900 666 





logic and the clinical response, and nothing is to be gained by presenting 
the data. The tests have been performed in several laboratories and by 
technics that have varied greatly with the passage of time, and any 
conclusions that might be drawn from them would be distinctly un- 
reliable. 

The present study is entirely a clinical one, and a patient who remains 
in the latent stage is classified as unchanged, regardless of his serologic 
status. The progression is used to indicate that there has appeared defin- 
ite or probable clinical evidence of syphilis during the period that the 
patient has been under observation in the clinic. Progression is of several 
types, which are described here. 

Central nervous system progression is that in which an initially nega- 
tive reaction of the spinal fluid becomes positive or in which definite 
clinical evidence of neurosyphilis develops or both. No case is included 
in which the spinal fluid had not been normal intially. 

Cardiovascular progression is the term used for patients in whom 
aortic regurgitation or aneurysm or definite evidence of aortitis develops 
during observation as determined by roentgenologic study or in whom 
aortitis is found at autopsy. 
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Gummatous progression indicates lesions of the skin, bone or soft 
tissue, clinically syphilitic, that respond promptly to antisyphilitic therapy. 
No visceral gummas were observed in this study. 

Probable progression refers to several types of cases. In some, definite 
clinical evidence of syphilis is detected later, but in retrospect it appears 
that the initial findings did not justify a diagnosis of latency. However, 
since such a diagnosis was made on the patients’ entry to the clinic, these 
cases are not excluded. In some, there may be noted a slight increase in 
the diameter of the aorta, not sufficient to warrant their inclusion as 
examples of true cardiovascular advance. In a few cases symptoms re- 
lated to the nervous system develop, such as hemiplegia suggestive of 
neurosyphilis in the absence of any other cause, in spite of a normal 
spinal fluid. Acute or subacute iritis or uveitis in a patient with latent 
syphilis has been classed as a probable progression, since proof that such 
lesions are due to a coincident syphilis is nearly always impossible to es- 
tablish. We have considered these cases carefully and feel that they 
should be counted as treatment failures, but it is less confusing to 
maintain them in this separate category. 


TABLE 2.—Progression in Relation to the Minimum Period of Observation 
According to Race 


Minimum Observation White Negro 
Period in Years Per Cent Progression 
3. 4.7 
5 3.6 5.2 
3 3.9 4.4 
1 3.5 1.8 
0 (entire series) 2.4 a3 


A few patients have died, but in all instances the cause of death was 
known from death certificates or from autopsy reports and each patient 
could be classified as unchanged or assigned to the proper category of 
progression without considering them in a separate group. 

It has been customary in the past to limit studies of this type to pa- 
tients who have been under observation for certain minimum periods. The 
periods selected by various investigators have probably been determined 
by the quality of their follow-up observations. As was noted previously, 
the Cooperative Clinical group! selected two years, Diseker and others? 
five years and Jordon and others* ten years as their minimum observation 
periods. In general it has been assumed that the longer the required time 
of observation, the more accurate will the appraisal be. It has also been 
customary to express the rate of progression as a percentage of the num- 
ber of patients who satisfy the requirements for admission to the series. 
On this basis, progressions should be excluded, no matter how definite 
they may be, when they occur in patients who have not been under ob- 
servation for the selected period. 
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The analysis of our data was started in the conventional way, with 
the thought that the material might adapt itself particularly well to some 
special period of observation. We were greatly confused when we dis- 
covered that the results could be varied markedly by changing the mini- 
mum period of observation. A typical example of this difficulty is shown 
in table 2, in which the incidence of progression in Negroes and in white 
persons is compared, all other variables except the minimum period of 
observation being disregarded. 

It is evident from table 2 that when the longer periods of five and 
nine years are required the prognosis appears poorer for the Negro than 
for the white person. With a three year period, the results in the two races 
are almost the same, and when the period is less than three years, Negroes 
have distinctly the better of it. Similar results are also obtained when 
factors other than race are analyzed in this way. Such results cannot be 

orrect, and there must be, therefore, some concealed fallacy that leads 
to this confusing situation. The principal fallacy responsible for this diffi- 
ulty probably lies in variations in the adequacy with which different 
groups can be followed. In general, patients who are uncooperative will 
disappear, and only a few will remain under observation for the longer 
periods. In these circumstances, the late return of a small number of pa- 
tients by reason of illness from progressive syphilitic disease will have a 
profound effect on the per capita incidence of relapse. On the other hand, 
among cooperative patients who return for routine periodic examinations 
over periods of years the occasional reappearance of a patient because of 
illness will not alter the incidence of failure materially. Moreover, in co- 
operative groups progressions usually wili be detected earlier and will be 
enumerated at a time when larger numbers of well patients remain under 
observation, and the per capita incidence of relapse will be modified to 
a lesser degree. ‘ 

Although the mechanism by which variations in follow-up affect the 
incidence of progression is conjectural, as just presented, we feel sure of 
the fact that they do affect it. In our material there is a high degree of 
correlation between progression and cooperation whether the data are 
analyzed according to race, sex, age, previous treatment or treatment in 
our own clinic. The consistency of this finding has convinced us that 
there is a fundamental fallacy in the expression of relapses on the per 
capital basis and also in the requirement of an arbitrary minimum period 
of observation. We have, accordingly, set out to evolve a method of 
analysis that is less subject to these errors. 

Because of the long duration of latent syphilis, the necessity for a 
reasonable minimum period of observation to ensure reliable.conclusions 
at first seems self evident. On reconsideration, however, in view of the 
confusion encountered when such a period is required, it becomes obvious 
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that this stipulation is absurd. The minimum observation period starts 
when the patient is first examined and the diagnosis made. Since the 
disease is symptomless, this moment is purely the result of chance and 
is completely without significance in relation to the course of the disease. 
In some cases the infection will have occurred as recently as four years 
before the first visit and in others the patient may first appear on the 
eve of death. In the former instance a ten year period would be in- 
adequate since late progressions are unusual in less than fifteen or twenty 
years. In the latter stiuation a few days would provide a complete solu- 
tion if the cause of death could be proved to be either due to syphilis 
or unrelated to it. With a large series of cases observed at random 
throughout the entire course of latency, one should be able to obtain an 
accurate picture of the prognosis in latent syphilis in a relatively short 
period. The important factor in a proper appraisal is not the number 
of patients observed for a specified time but rather the total duration of 
observation of all patients together, or the patient years of observation. 

If we should study 1,000 patients with latent syphilis who have been 
observed for a period of one year, we would have one thousand patient 
years of latent syphilis for analysis. This thousand years would cover 
the entire course of latency and should be an entirely representative 
sample. If we require an arbitrary ten year observation period, only 100 
patients will be necessary for one thousand years of observation, but these 
100 patients will by no means be a random sample of the entire popu- 
lation with latent syphilis. Only a small fraction of patients can be fol- 
lowed for ten years, and although one cannot define the exact way in 
which they differ from their less cooperative fellows, there is no question 
that they constitute an especially selected group and that conclusions 
as to the outcome of latent syphilis based on such a group will probably 
be subject to serious bias. Any minimum observation period leads to an 
automatic selection and the introduction of errors that cannot be 
tolerated in statistical analysis. If progressions are computed in relation 
to the total years of patient observation instead of on a per capita 
basis, these errors are largely avoided, as will be demonstrated. 

The conception of patient years as a basis for investigation is not 
new and has been used for many years in life insurance studies. This 
type of analysis is applicable only in situations in which the patient is 
first seen purely by chance at a time that is unimportant in relation to 
his disease. It could not be used for any other stage of syphilis in 
which symptoms of the infection would be a factor in causing patients 
to seek medical care. 

The present analysis of the prognosis in latent syphilis and of the 
effect of treatment on it is based entirely on the frequency of clinical 
progression per patient year of observation. In order to avoid small 
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figures, the incidence of relapse will be multiplied by 100 and will be 
given in terms of patient centuries of observation, designated as “per 
century” for the sake of brevity. This method of study permits the inclu- 
sion of a large number of patients observed for short periods who would 
otherwise have to be eliminated, which results in a great augmentation 
of the total data and provides a more representative sample of late la- 
tency. Moreover, it does not require the exclusion of progressions be- 
cause they happen to have been noted within an arbitrary minimum 
period. Observation periods in this study have been computed to the 
nearest year, and the shortest time considered is therefore just over six 
months. 

As an example of the divergent results that are obtained by these 
methods of analysis, a comparison of two groups of patients is presented 
in table 3. Those classed as untreated comprise the group mentioned 
previously who were purposefully followed as controls. Those classed 
as uncooperative were placed on treatment and every attampt was made 


TaBLe 3.—Incidence of Progression in 2 Groups of Patients Estimated by the 
Per Capita Method in Comparison With the Total Period of Observation 
Scheme Incidence of Progression 











Incidence of Progression Per Century of 


Patient Group Per Capita, % Patient Observation 
* Untreated 5.3 1.06 
Uncooperative 10.9 0.85 








to give them conventional therapy, but by their own choice none of 
them received more than a total of twenty-four injections and most of 
them were almost untreated. In the per capita computation a minimum 
observation of five years is used, as was done by Diseker? and others. 

The per capita figures show a failure rate twice as great among the 
patients who received small amounts of treatment as among those who 
had none at all. This is in accord with a frequently expressed theory 
that a little treatment is worse than none, a notion that has never 
seemed reasonable when applied to a disease with a long-established 
immunity such as late latent syphilis. When progression is computed in 
relation to the total observation period, the results are reversed, which 
suggests that even a little treatment may be of benefit. Here again the 
per capita method shows an erroneously high incidence of progression in 
patients who are poorly followed, a fault which we believe is diminished 
considerably by the use of the per century system. 

As a further test of the validity of the computation of progressions in 
terms of total observation, table 4 has been prepared. It is assumed in 
the use of this method that any one year of patient observation is as 
good as another. If this be true, progressions should occur with equal 
frequency in the first, second, fifth or any other particular year after the 
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beginning of our period of observation. In table 4 the frequencies of 
the various types of progression per patient century of observation are 
compared according to whether the progression occurred during the first 
five years of observation or after. 

It is readily seen that the incidence of progression of the various 
types is practically identical, a strong indication that this method of 
computation is valid. 

Although we are interested primarily in the effect of treatment on 
the prognosis in latent syphilis, there are several other factors that have 
some bearing on the outcome and should be considered first. The most 
important of these are race, sex and age. Progressions in relation to race 
and sex without regard to treatment are presented in table 5. 


TaBLe 4.—Incidence of Progressions Per Century of Observation According to 
Duration of Observation 








Progressions per Century of Observation 






First 5 Over 5 
Type of Years of Years of Total 
Progression Observation Observation Observation 
eee eS 0.03 0. 
LO wn Oe 0.19 0.16 
Gummatous ........... sistaphiiapiipbnion = * 0.19 0.17 
Probable ..... a ao 0.26 0.25 
er eens 0.68 0.63 
30.9 83.0 


Centuries of observation ...... TIA 





TaBLe 5.—Frequency of Progressions in Relation to Race and Sex 











Ty Progressions per Century of Observation 
ype of 





Progression White Negro Male Female 
ee, 0.00 0.04 0. 
I sch ccsaccccsadssseesnintennctont 0.16 0.15 0.24 0.03 
Se IIUTIID -jciccisatesipnictnebvipnestehidemoatdnanahentan 0.17 0.15 0.18 0.15 
Probable ............. 0.26 0.22 0.32 0.15 
Se eee 0.65 0.51 0.79 0.39 
Centuries of observation...................... 69.4 13.7 49.5 33.5 








There is little difference in incidence of progressions of the various 
types in white and in Negro patients. In contrast to the usual opinion, 
it appears that Negroes may have a little the better of it. The difference 
between these results and those obtained by the per capita method of 
analysis, with long minimum periods of observation as in table 2, is 
probably explained on the basis of the degree of follow-up cooperation 
that can be obtained from white and Negro patients. Negroes are no- 
toriously difficult to follow and will consequently show a high failure 
rate by the per capita computation because of a fallacy in that method 
of analysis that should be eliminated when the total observation period 
is used as a basis for reference. We do not propose that our material is 
of sufficient magnitude to disprove the established notion that syphilis is 
more serious in Negroes than in white persons, but we do feel that the 
racial prognosis is not as different as has been supposed. 
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When progression is considered in relation to sex, it is evident that 
it is more frequent in males. This finding is in accord with the usual 
opinion and agrees with computations made by the per capita method. 
However, there is no significant difference in the degree of cooperation, 
ind the principal fallacy of the per capita method is therefore lacking. 


The effect of the age of the patient is indicated in table 6. Here the 
trequency of the various types of progressions is compared in two groups 
f patients. The first group were less than 35 years of age at the time of 
ntry to the clinic and the second were over 35. For all types of pro- 
rression except that in neurosyphilis the older patients have a distinctly 
iigher rate. These figures do not indicate whether or not there is an 
ipper age limit above which the incidence of progression declines, and 
ur data are inadequate to determine this. 

Our principal concern is with the effect of treatment on the prog- 
iosis in latent syphilis. For the investigation of this question, it is neces- 
ary to divide treatment into two main types, i.e., that given before ad- 
nission to the clinic and that administered in the clinic under direct 


TABLE 6.—Frequency of Progressions in Relation to Age 








Progressions per Century of Observation, 




















Type of Progression Under 35 at Entry Over 35 at Entry 
I III sits tceencncsiahibbeseassicssnbabrencoanoesiven 0.05 0.04 
IIIT xacccingucksacnvossesenndsldecinneseseabeseesasseepsinneaisinapeeseeions 0.08 0.22 
Gummatous 0.08 0.24 
Probable 0.19 0.30 
Total 0.41 0.80 
Centuries of observation 36.9 46.1 





supervision. The data on previous treatment are, of course, inaccurate, 
being based almost entirely on the history obtained from the patient, with 
ccasional substantiation in reports from physicians. It is usually pos- 
sible, however, to obtain a general idea of the treatment received, and, 
as will be shown, great accuracy is probably not too important. 

The amount of treatment received by our patients prior to entry 
varied widely, and our material is unlike that of Diseker and others, 
who found in their series so little previous therapy that they were able 
to disregard it. We have classified previous treatment into three types. 
“Insignificant” indicates no therapy, a few scattered injections or treat- 
ment with mercury alone. The majority of patients in this group had 
had to treatment at all. “Adequate” indicates that the patient had re- 
ceived forty injections of arsenic or bismuth within a period of one year 
or somewhat more if it was irregular. 

“Inadequate” indicates treatment that falls between the two previous 
types. One thousand two hundred and eighty-eight patients had had in- 
significant treatment, 762 inadequate treatment and 516 adequate 
treatment. & 
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When the data were analyzed, it was found that there was no dis- 
cernible difference in the composition of the groups receiving adequate 
and inadequate treatment or in the prognisis, and in the subsequent 
analyses these two groups were combined into a single group designated 
as having had significant treatment in contrast to the remaining group 
who had insignificant treatment. The observations presented in table 7 
show the close agreement between these groups that justifies this com- 
bination. 

The frequency of progression according to the treatment received 
before entry to the clinic is shown in table 8. All forms of progression 
are distinctly less frequent when the patients have had some treatment 
prior to admission to the clinic. In fact, the difference in prognosis in 
the two groups is probably greater than the figures in table 8 indicate 
because of differences in their composition. The most important dif- 


TaBLe 7.—Composition of and Prognosis for Groups Receiving Inadequate and 




















Adequate Treatment Prior to Entry 
Adequate Inadequate Significant 

| oN 516 762 ° ,278 
Observed over 1 year................ 56% 59% 57% 
Average observation................. 2.0 yr. 2.6 yr. 2.3 yr. 
Average age at entry.............. 36.9 36.8 36.9 
Average duration of infection 14.0 yr. 14.8 yr. 14.5 yr. 

ite males 41% 46% 44% 
White females 31% 25% 28% 
Negro males. 14% 12% 12% 
Negro females. 14% 17% 16% 
Progressions per century 


of observation................. 0.39 0.45 0.43 





TaBLe 8.—Frequency of Progressions in Relation to Previous Treatment 
Progressions per Century of Observation, 
Previous Treatment 


























Type of Progression Insignificant Significan 
Nervous system................-.--.-...-.+- peice 0.08 0 
Cardiovascular .... sicaeiincadiiimatieensaanatccesbasnstiescteventatacnen a 0.10 
III | «tai nalslepssinsceevsacoreneiissesbreaaieticesnouetins 0.19 0.13 
Probable ae Reve 0.28 0.20 
/ | eee ae : ve 0.74 0.43 
Centuries of observation............. 52.3 30.0 











ferences is that patients who had had insignificant treatment received 
more treatment after admission than did those who had significant 
previous therapy, which should result in a definite improvement in prog- 
nosis. 

Treatment received after admission to Stanford Clinic is divided into 
four classes. The term none is used in relation to the group of patients 
mentioned previously who were selected at the initial examination for 
observation without treatment. Some of these had had previous treat- 
ment, but many were included who had had no previous treatment. Poor 
treatment consists of less than twenty-five injections of any kind during 
the patient’s entire observation period. Fair treatment indicates a total 
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number of injections between twenty-five and sixty-five, and good therapy 
refers to more than sixty-five doses. Injections of arsenic and heavy metal 
have been combined in order to simplify the analysis. In most cases, 
arsenical injections made up from one fourth to one third of the total. 
The comparative results of treatment administered after admission to the 
Stanford Clinic are shown in table 9. 


Here it is seen that increasing amounts of treatment consistently 
lead to improved therapeutic results. A few minor inconsistencies, such 
as the occurrence of the only nervous system advances in a single group, 
are probably not significant. The various groups are comparable in make- 
up in regard to age and sex distribution except for the untreated patients. 


TABLE 9.—Frequency of Progressions in Relation to Treatment Received at 
Stanford Clinic 


. Progressions per Century of Observation 
Type of Treatment Received, 

















Type of Progression None Poor Fair Good 
Nervous system 0 0 0.25 0 

NII scsctcnsiecpnvacsicionscceraqansioceses 0.37 0. 0.12 0.03 
Gummatous 0.37 0.43 0 0.03 
Probable 0.32 0.21 0.43 0.15 
Total 1.06 0.85 0.80 0.21 
Centuries of observation.................... 18.9 14.1 16.2 33.9 











Taste 10.—-Total Incidence of Progression Per Century of Observation in 
Relation to Treatment at Stanford Clinic According to the Amount of 
Previous Treatment: 














Treatment 
at Previous Treatment 
Stanford Insignificant Significant 
Clinic 
None or poor. 1.32 0.58 
Fair 1.04 0.46 





0.23 0.13 








These averaged 11 years older than the other patients, and a higher pro- 
portion of them were males. Both of these factors have an adverse effect 
on the prognosis aside from the lack of treatment. It is probable that 
there is little difference in the untreated and poorly treated groups as a 
result of treatment, the latter having had almost no therapy because of 
lack of cooperation. However, the progressive improvement with fair and 
good treatment leaves no doubt as to the value of antisyphilitic therapy 
in late latent syphilis. 

In table 10 the incidence of advance is shown in relation to treat- 
ment before admission to the clinic as well as after admission. Previous 
treatment has been administered relatively early in the course of the in- 
fection, some of it at the onset, in contrast to the therapy after ad- 
mision, all of which is given late in the disease. It is evident from table 
10 that both types of treatment have a definite effect on prognosis and 


EO a OER! 5 Se DER aR Ts 


Be FLOM i. 


LE REIS ir UA Cae A EER SE, 2 OPEL ROSIN, 


(IESE OE LEGO: INE ERE IEE i ORIOL e. 


7. a ee oe 








404 ARCHIVES OF INTERNAL MEDICINE 


that treatment at any time is a factor in reducing the incidence of 
progressions in late latent syphilis. 

Significant previous treatment reduces the frequency of advance to 
just about half in each treatment category, and good treatment before 
and after entry to the clinic results in a tenfold improvement in prog- 
nosIis. 

COMMENT 

Evaluation of prognosis in late latent syphilis according to the fre- 
quency of progression per century of patient observation is justified for 
several reasons. The conventional method of expressing progressions in 
percent of the total number of patients still under observation at the 
time of discovery of the relapse is subject to a serious but incalculable 
error. This error is the result of different degrees of cooperation from 
different groups of patients. Cooperative groups will have relatively 
large numbers of patients after long observation periods, and because 
of regular attendance, progressions will be detected early. Both of these 
factors make for a low incidence of relapse when computed on a per- 
centage basis. Uncooperative groups, on the other hand, will have few 
patients still under observation after long periods. Progression is not 
likely to de detected on routine examination but will be evident when 
a patient is forced to return for medical advice because his disease has 
incapacitated him. This results in late discovery of serious advances at a 
time when few patients remain under observation and when such ad- 
vances will have a considerable effect on the percentage of failures. 

Under the century of observation system, the factor of cooperation 
is minimized. When a patient returns because of a progression, he is con- 
sidered in relation to the total years of observation in his particular 
group and not merely as one of a small number of patients who have 
been observed for the period that has elapsed between his first visit 
and his reappearance late in the disease. 

Another fallacy in the usual method of analysis is introduced by the 
requirement of an arbitrary minimum period of observation since pa- 
tients who have not completed the selected follow-up period must be 
excluded even though they have shown definite progression. A minimum 
period of observation is essential in primary or secondary syphilis or in 
any other stage in which the diagnosis of syphilis is based on a definite 
episode in the course of the disease. In late latent syphilis, however, 
the beginning of the observation period is determined entirely by 
chance and has no fixed relationship to the progress of the infection. In 
these circumstances the first year of observation should be just as in- 
formative as the second or fifth or any other particular year. With a 
large enough series of patients, it should be possible to obtain an ac- 
curate appraisal of the outcome in a single year. 
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A true random sample of patients with latent syphilis can be obtained 
only by including every patient who is discovered to have syphilis in this 
stage. Many patients will not return after the first visit, and more and 
more will disappear after increasing periods. The patients who continue 
to return do not represent a random sample, and whether or not the 
causes of failure to return or of continued attendance have any relation 
to the outcome of the disease wo do not know. It is obvious that we 
cannot base any conclusions on one visit patients about whose progress 
we know nothing, but it is evident that as the observation period be- 
comes longer the sampling becomes less representative and conclusions 
more uncertain. 

In this study we have included all patients who have been followed 
for six months or more. It is our custom to reexamine patients routinely 
at six month intervals, and in our material, for practical purposes, 
patients observed for less than six months are of the one visit type. Al- 
though we have thus set a minimum observation period, the patients 
excluded are really only those about whose course we have no informa- 
tion whatever. There may well be some bias in our sampling, but it is 
much less than would be introduced by a longer minimum period of ob- 
servation. 

The century of observation method gives a clearer conception of 
prognosis and of the influence of treatment than does the per capita 
method because it introduces the factor of time and thus furnishes 
some notion as to when a progression might be expected rather than a 
crude estimate of the total probability of progression, provided the patient 
lives long enough to have one. For example, in our two practically un- 
treated groups (none and poor) there was approximately one advance 
per century of observation. For a patient of forty-five years who has a 
life expectancy of about twenty-five years, the chances that trouble will 
eventually develop would be 1 in 4. With adequate treatment, the 
incidence of progression is reduced to once in five centuries and the 
chance of eventual progression in the patient of 45 is only about | in 20. 

The probability of advance cannot be determined directly from 
quantity of treatment and life expectancy as there is an increase in the 
incidence of progression with advancing age. In our material the per- 
centage of progression in patients over 35 on entry was almost twice 
that in those under 35. The average ages of these groups have not been 
computed, but the older group probably averages in the fifties, with a 
life expectancy of about twenty years, and the younger in the late 
twenties, with an expected forty years to live. It would seem that the 
probability of eventual progression would be about the same in the two 
groups, namely, about 1 in 5, or 20 per cent. It is possible that there 
may be a reduction in the incidence of syphilitic lesions in the older 
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age group as the duration of infections continues beyond the time at 
which the peak incidence of late lesions occurs, but we have not been 
able to show this from our data. 


It is interesting that the expected incidence of eventual relapse in 
our little-treated group of about 20 per cent is approximately the same 
as that observed by Bruusgaard‘ in his untreated patients with early 
syphilis after fifteen to forty years of observation provided patients with 
neurosyphilis are eliminated from his series, as was done for the most 
part in ours by the exclusion of all patients whose spinal fluids were 
initially positive. 

The value of antisyphilitic therapy in latent syphilis in preventing 
the late manifestations of the disease is clear. Even a small amount of 
treatment prior to entry to the clinic or relatively early in the disease has 
a profound effect in reducing the frequency of late lesions, and rea- 
sonably adequate therapy, both early and late, decreases the un- 
satisfactory results almost to insignificance. From our data it would 
seem that any amount of treatment given at any time prior to the de- 
velopment of late syphilitic lesions is effective in reducing the incidence 
of such lesions. Moreover, it appears that the improvement in prognosis 
varies in general with the amount of treatment, and we have no evidence 
of any leveling off in the improvement as the amount of therapy is 
increased above a certain figure. Our classification of fair treatment 
(twenty-five to sixty-five injections) corresponds roughly to the twenty 
arsenic and twenty bismuth injections considered adequate by Diseker 
and others, and yet it yields, in our experience, results that are distinctly 
inferior to, those obtained with larger amounts of therapy. We do not 
agree that the 20-20 treatment is sufficient but believe that the inci- 
dence of failure of treatment probably continues to decrease as the 
total treatment is increased. 

There is no doubt in our opinion that the total observation method 
is both reasonable and valid in the estimation of the rate of progression 
in latent syphilis. For untreated patients there seems to be no question 
of its validity, but as regards treated patients, it is possible that we might 
be introducing an error by temporarily deferring a progression while 
therapy is being administered only to have it become evident a year or 
so later. If this were the case, the earlier part of the observation period 
in treated patients would be worthless. There are several reasons why 
this does not seem to be correct. In the first place, we have seen progres- 
sions of various types occur while patients were under treatment, and 
it is not to be expected that therapy would stop a progression that was 
imminent unless it was of the benign tertiary type and relatively unim- 





4. Bruusgaard, E.: Ueber das Schicksal der nicht spezifisch behandelten 
Luetiker, Arch. f. Dermat. u. Syph. 157:309, 1929. 
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portant. More important, however, is the finding that progressions oc- 
cur at the same rate during the first five years of observation as they 
do subsequently. We believe, therefore, that the better results with in- 
creasing amounts of therapy reflect prevention of late lesions and not 
simply a deferment thereof. 

In the decision as to whether or not a person should be treated for 
late latent syphilis, the principal consideration is the probability of the 
development of cardiovascular involvement. Although in one of our 
‘reatment groups we observed an incidence of disease of the nervous 
ystem of one per century, it is probable that this type of failure could 
be eliminated by more thorough examination and by repeated tests of 
the spinal fluid. Gummas and probable late advances are of minor 
importance as they usually respond well enough to therapy after they 
ippear so that careful observation is as satisfactory a safeguard as 
intisyphilitic therapy and is much less risky. Cardiovascular disease, how- 
‘ver, Carries a grave prognosis -after its development, and response to 
therapy is dubious at best, so that it can be controlled satisfactorily only 
by prevention. 

Cardiovascular progression in our material occurred about once in 
four centuries in the virtually untreated groups, the incidence being re- 
duced to once in thirty centuries by good therapy. This is an impressive 
‘ffect of treatment and would seem to justify the thorough treatment 
of every patient with latent syphilis were it not for the fact that the 
total risk even in untreated patients is not great. One has to take into 
account the patient’s probable expectation of life and balance it against 
the hazards of therapy, not forgetting the emotional disturbances that 
often result, before deciding on whether or not to treat an individual 
patient. In general it would seem not unreasonable to treat all patients 
with late latent syphilis who are in good health if they have not passed 
the age of 60. It should be pointed out that this opinion is in disagree- 
ment with that previously expressed by one of us (C. W. B.),5 who 
formerly felt that the treatment of latent syphilis was probably not of 
sufficient benefit to the average patient to justify the risks it involves. 

The whole concept of treatment in latent syphilis may be changed by 
antibiotic therapy. The use of penicillin in latent syphilis has been dis- 
couraged, at first because of a shortage of the material and later be- 
cause it was felt that the results of its use could be determined only by 
means of an elaborately set up, prolonged experiment involving a tre- 
mendous number of patients. The following statements from Moore’s® 
recent textbook on “Penicillin in Syphilis” summarizes current opinion: 


5. Barnett, C. W.: Why Treat Latent Syphilis? Stanford M. Bull. 2:51, 


1944. 
6. Moore, J. E.: Penicillin in Syphilis, Springfield, Ill., Charles C Thomas, 


Publisher, 1947. 
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The aim of treatment of latent syphilis is entirely preventive. There are 
only two measuring rods of its success or failure. The first and only important 
criterion of success is the extent to which the development of clinical manifesta- 
tions of syphilitic disease has been prevented. To determine this point requires 
post treatment observation for many years, if possible until death and necropsy 
of large numbers of treated patients. A final evaluation of treatment results can- 
not be accomplished without such a study, which requires a minimum of 10-25 
years for completion. 

We believe that this attitude should now be changed since it seems 
possible to get an accurate estimate of the value of penicillin in latent 
syphilis in a comparatively few years provided a large number of patients 
selected at random are treated and that the incidence of progressions 
is determined on the basis of total observation period and not on a 
percentage basis. Since the use of penicillin is almost without risk and 
since the period of administration is short enough to eliminate most of 
the difficulties of interrupted or partial courses of treatment, there is no 
reason why a tremendous amount of data could not be collected in a 
number of clinics and a reasonable answer given to the question of the 
effectiveness of penicillin within a few years. Should penicillin prove ef- 
fective, all arguments against the routine treatment of latent syphilis 
would vanish. 

The total number of progressions observed in this study was small, 
there being but fifty-two in all. When these are broken down into 
various types and then are related to different amounts of treatment, 
their numbers become so small that proof of statistical significance is 
impossible. The results are, however, extremely consistent when analyses 
are made in respect to type of progression, age, race and sex of patients 
and amount of treatment. Such consistency is a valuable index of 
statistical reliability, and in this study we believe that it is adequate 
evidence of soundness. 


SUMMARY 


1. The prognosis for 2,566 patients with late latent syphilis was 
studied and is analyzed in relation to treatment. 

2. The conventional methods of estimating progressions on a per- 
centage basis and of requiring an arbitrary minimum period of observa- 
tion before a patient is qualified for inclusion in the study are shown to 
lead to erroneous conclusions. 

3. It is proposed that progressions be expressed in relation to total 
years or centuries of patient observation, without a minimum period of 
observation, and the present analysis is presented in this manner. 

4. The prognosis in later latent syphilis appears to be improved by 
treatment at any time, and there seems to be steady improvement with 
increasing amounts of therapy. The conventional course treatment of 








BLUM-BARNETT—LATE LATENT SYPHILIS 409 


twenty injections of arsenic and twenty injections of bismuth is only 
about half of a truly adequate regimen. 

5. It is suggested that by the use of the proposed method of analysis 
it should be possible to determine the value of penicillin in latent 
syphilis in a few years, if a large group of patients were treated, rather 


than in the ten to twenty-five years previously thought necessary for 


such a study. 
This study was made possible by a fellowship grant from the Rockefeller 
Foundation. 

Aid and advice were given by the California State Department of Public 
Health, A. Frank Brewer, Chief, and by Dr. Escholtzia Lucia. 
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Isolation of the Virus from the Supraclavicular Lymph Node 
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PATIENT with unusual manifestations of systemic lymphogranu- 
loma venereum was recently observed in this clinic. The patient 
had evidence of pericarditis and had supraclavicular and mediastinal 
lymphadenopathy. The infection was proved by the isolation of the 


virus. 

Rare instances of systemic infection with lymphogranuloma venereum 
have been reported, but only a few of them have been proved by re- 
covery of the virus.! This agent has been isolated from the spinal fluid 
of 1 patient with meningoencephalitis and from the conjunctival exudate 
in cases of blennorrhea caused by lymphogranuloma venereum.” It has 
also been recovered from the blood and spinal fluid of a patient with 
genital lesions who had no other manifestations of the disease, which 
indicates that the virus may be widely disserninated in the course of this 
infection. Cutaneous lesions, arthritis and involvement of cervical, supra- 


From the department of Pathology and Medicine (Clinic for Genitoinfectious 
Diseases) of Emory University School of Medicine, Grady Memorial Hospital and 
the Georgia Department of Public Health. 

1. (a) Sabin, A. B., and Aring, C. D.: Meningoencephalitis in Man Caused 
by the Virus of Lymphogranuloma Venereum, J. A. M. A. 120:1376-1381 (Dec. 
26) 1942. (b) Zarafonetis, C. J. D.: Meningocephalitis in Lymphogranuloma 
Venereum: A Report of Two Cases, New England J. Med. 230:567-573 (May 
11) 1944. 

2. Scheie, H. G.; Crandall, A. S., and Henle, W.: Keratitis Associated with 
Lymphogranuloma Venereum, J. A. M. A. 135:333-339 (Oct. 11) 1947. Sabin 
and Aring.18 

3. Beeson, P. B.; Wall, M. J., and Heyman, A.: Isolation of Virus of 
Lymphogranuloma Venereum from Blood and Spinal Fluid of a Human Being, 
Proc. Soc. Exper. Biol. & Med. 62:306-307 (June) 1946. 
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clavicular, axillary or retroperitoneal lymph nodes have also been de- 
scribed as systemic manifestations of the disease.* The diagnosis in the 
cases involved was made from positive reactions to cutaneous tests, com- 
plement fixation test or histologic studies. 


REPORT OF A CASE 


D. B., an 18 year old Negro, experienced malaise, anorexia and cough six 
weeks prior to his admission to the hospital. These symptoms were followed by 
mild precordial pain and loss of weight of 15 pounds (6.8 Kg.). Because of his 
omplaints, the patient came to the clinic, where a pericardial friction rub was 
heard. He was admitted to the hospital for further study. 

The patient gave a history of three episodes of acute urethritis, the last oc- 
curring three months prior to his admission. He denied having had tuberculosis, 
syphilis or rheumatic fever. 

He did not appear to be ill. His temperature was 98.8 F., the pulse rate was 
100 and the blood pressure was 140 systolic and 90 diastolic. There were no 
lesions on the skin, mucous membranes or genitalia. The only significant physical 
findings were a pericardial friction rub and a single, enlarged (2 by 2 cm.) supra- 
clavicular lymph node. This node was discrete, mobile and nontender and was 
situated in the neck just above the right clavicle. The other superficial lymph 
nodes were not remarkable. The heart was not enlarged to percussion. The rate 
was regular, and a grade II systolic murmur was present at the apex. A low 
pitched, to and fro pericardial friction rub was heard over the precordium, loudest 
in the left fourth and fifth interspaces. The remainder of the physical examina- 
tion revealed nothing remarkable. 

Laboratory examination revealed a hemoglobin content of 15.5 Gm. and a red 
blood cell count of 4,560,000. The white blood cell count was 9,100, with a normal 
differential count. The sedimentation rate (Westergren) was 121 mm. per hour. 
The urine was normal. The reaction to the Kahn test of the blood was negative. 
Reactions to first and second strength tuberculin tests were also negative. The 
Frei test (“lygranum’’) gave a strongly positive reaction. The plasma protein con- 
tent was 8.6 Gm. per hundred cubic centimeters on admission, with 4.6 Gm. of 
globulin and 4.0 of albumin. Cephalin flocculation and formol-gel tests elicited 
positive reactions. The thymol turbidity reaction was 21 units. Examination of 
the spinal fluid showed it to be normal. The complement fixation test for lympho- 
granuloma venereum gave a positive reaction with each of eight specimens of 
serum taken during the next three months. “Lygranum” antigen (E. R. Squibb 
& Sons) was used. All the samples of serum were tested at the same time and 
showed a complement-fixing titer of 1:640. 


4. Hickam, J. B.: Cutaneous and Articular Manifestations in Lympho- 
granuloma Venereum: Activation of the Disease by the Frei Test, Arch. Dermat. 
& Syph. 51:330-336 (May) 1945. Costello, M. J., and Cohen, J. A.: Lympho- 
granuloma Venereum Affecting Simultaneously Cervical and Inguinal Lymphatic 
Glands: Report of a Case, ibid. 41:557-561 (March) 1940. Koteen, H.: 
Lymphogranuloma Venereum, Medicine 24: 1-69 (Feb.) 1945. Reichle, H. S., and 
Connor, W. H.: Lymphogranuloma Inguinale: Report of a Case with Involvement 
of Retroperitoneal Lymph Nodes and Probable Involvement of the Hip Joint, 
Adrenals and Kidneys, with Autopsy, Arch. Dermat. & Syph. 32: 196-203 (Aug.) 
1935. 
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Roentgenographic examination of the chest revealed enlargement of the hilar 
lymph nodes and a slight increase in the cardiac silhouette (fig. 1). Electrocardio- 
graphic studies showed changes in the S-T interval and the T waves compatible 
with pericarditis. 

During his stay in the hospital, the patient’s temperature remained normal, 
but a pulse rate of 90 to 100 persisted. On the fifth day the enlarged right supra- 
clavicular lymph node was removed for histologic study, and a diagnosis of 
lymphogranuloma venereum was made. The pericardial friction rub and the 
systolic murmur disappeared within a week. Seven weeks after his admission a 
single, enlarged (3 by 3 cm.) lymph node was found deep in the left supraclavi- 








Fig. 1.—Roentgenogram of the chest showing enlargement of the hilar lymph 
nodes. The transverse diameter of the heart is also increased. 


cular fossa. This node was nontender and discrete. It was excised for bacteriologic, 
virus and histologic studies. During the next three months, the plasma protein 
content fell to 7.4 Gm. per hundred cubic centimeters and the reaction to the 
formol-gel test became negative. The abnormalities in the roentgenogram of the 
chest gradually disappeared. The patient gained 30 pounds (13.6 Kg.) of weight 
and was completely asymptomatic. He had been treated with 4 Gm. of sulfathia- 
zole a day for one week, without change in his clinicdl course. He has been ob- 
served for eight months since the onset of his illness and is now completely well. 


MORPHOLOGIC STUDIES 


Two specimens of tissue were examined. The first specimen was the 
right supraclavicular lymph node measuring 2.4 by 1.8 by 1 cm. It was 
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submitted fixed in Zenker’s fluid. The second specimen was a part of 
the left supraclavicular lymph node. It was partly covered by a grayish 
opaque capsule. The cut surfaces were grayish pink, with several pin- 
point, yellow foci. 

Histologic examination revealed a similar picture in the two speci- 
mens. Numerous small and large stellate abscesses were scattered 
through the node. The fully developed, older lesions had a necrotic 
center with polymorphonuclear leukocytes and cellular debris surrounded 
by a zone of large mononuclear cells (fig. 2). These cells displayed a 











Fig. 2.—Stellate abscess in supraclavicular lymph node. Phloxine methylene 
blue; x 175. 


palisading arrangement and contained fragments of cellular debris. Ele- 
mentary bodies were not identified. Some cells possessed two or three 
nuclei, but multinucleated giant cells were not encountered. The early 
lesions consisted of masses of large mononuclear cells in which central 
necrosis was either absent or just beginning. The proliferation of large 
mononuclear cells around the capillaries produced compression of these 
vessels, leading to necrosis. 

In the uninvolved areas of the lymph node hyperplasia of the follicles 
and some proliferation of cells lining the sinuses were seen. Some areas 
of old fibrosis were present, but there was no relationship to the active 
lesions, The capsule and the surrounding tissues were not remarkable. 
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ISOLATION AND IDENTIFICATION OF VIRUS 


The left supraclavicular lymph node was tested for the presence of 
the virus of lymphogranuloma venereum by a method previously de- 
scribed.5 A portion of the fresh lymph node was made into a 10 per cent 
suspension with isotonic sodium chloride solution and lightly centrifuged. 
Six young adult Swiss mice of a stock free from neurotropic virus diseases 
were each inoculated intracerebrally with 0.03 cc. of the supernatant 
fluid. Within three to six days all 6 mice had signs of meningoencepha- 
litis. Two mice were killed, and the remaining 4 died within the next 
week. A suspension of brain from the animals which were killed was in- 
jected intracerebrally into normal mice, all of which became ill. An in- 
fectious agent so established was transmitted intracerebrally in mice for 
eight passages, after which transmittal was discontinued. The incubation 
period of the agent was two days, after which all:the animals showed 
signs of meningoencephalitis, and the death of most of them occurred 
one to two weeks after inoculation. Elementary bodies similar to those 
of the psittacosis-lymphogranuloma venereum group of agents were found 
in spreads of infected mouse brains stained by the Macchiavello technic. 
Chick embryos were not available for this study. Bacteriologic cultures 
of the original lymph -node and of infected animal brains on blood agar 
plates and in fluid thioglycollate medium showed no growth. 

Of the members of the psittacosis-lymphogranuloma venereum group 
of agents, only three, those of lymphogranuloma, mouse pneumonitis 
and psittacosis (two strains) are sensitive to the sulfonamide drugs.* Of 
these three, only the agent of lymphogranuloma has been shown to infect 
mice by the intracerebral but not by the intraperitoneal route. The virus 
isolated from this patient satisfied these criteria for identification as a 
strain of the virus of lymphogranuloma venereum. 

Tests for tissue tropisms and sulfonamide inhibition were carried out 
as previously described.5 Six animals were inoculated intracerebrally 
with 0.03 cc. of a 10 per cent suspension of infected mouse brain. All 
became ill in two days and died within two weeks. A similar group of 


5. Wall, M. J.: Isolation of the Virus of Lymphogranuloma Venereum from 
Twenty-Eight Patients: Relative Value of the Use of Chick Embryos and Mice, 
J. Immunol. 54:59-64 (Sept.) 1946. 

6. Hamre, D. M., and Rake, G.: Feline Pneumonitis (Baker), New Member 
of the Lymphogranuloma-Psittacosis Group of Agents, J. Infect. Dis. 74:206-211 
(May-June) 1944. Meikeljohn, G.; Wagner, J. C., and Beveridge, G. W.: Studies 
on the Chemotherapy of Viruses in the Psittacosis-Lyphmogranuloma Group: I. 
Effect of Penicillin in Sulfadiazine on Ten Strains in Chick Embryos, J. Immunol. 
54: 1-8 (Sept.) 1946. Wiseman, R. W.; Meikeljohn, G.; Lackman, D. B.; Wagner, 
J. C., and Beveridge, G. W.: Studies on the Chemotherapy of Viruses in the 
Psittacosis-Lymphogranuloma Group: II. Effect of Penicillin and Sulfadiazine on 
Seven Strains in Mice, ibid. 54:9-16 (Sept.) 1946, 
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mice were given intraperitoneal injections of 0.5 cc. of the same material. 
None of these animals became sick or died within one month, when the 
experiment was terminated. 

The sensitivity of the virus to sulfonamide therapy was determined 
as follows: Two groups of 25 normal mice were inoculated intracere- 
brally with 0.03 cc. of a 10 per cent suspension of infected mouse brain. 
The mice of one group served as controls; these were given plain tap 
water to drink. The animals of the other group received 0.1 per cent 
of sulfadiazine in their drinking water from the time of inoculation. All 
the control animals became sick in two days and died within two weeks. 
All 25 of the mice treated with sulfadiazine remained well, showing no 
signs of illness for one month, when they were discarded. 

In summary, the agent was identified as a strain of the virus of 
lymphogranuloma vereneum because of several characteristics. These 
were the presence of elementary bodies, infectivity for mice when trans- 
mitted by the intracerebral route and not by the intraperitoneal route and 
sensitivity to sulfonamide therapy. 


COMMENT 


The presence of an active lymphogranuloma venereum infection in 
this patient was proved by the isolation of the virus from a lymph 
node which showed histologically characteristic lesions. The same in- 
fection probably produced the enlargement of the mediastinal lymph 
nodes which subsided as the patient recovered. 

We believe that the pericarditis in the patient was also a manifesta- 
tion of this disease. Thorough studies did not reveal any evidence of 
tuberculosis or rheumatic fever. The existence of a benign form of peri- 
carditis for which the cause was not determined has recently been 
noted.? The possibility that in some cases this condition might be caused 
“by lymphogranuloma venereum should be considered. 

Earlier studies in this clinic have shown that the histologic picture 
of lymphogranuloma venereum is sufficiently distinct to warrant a defi- 
nite diagnosis. This case confirms our previous conclusions, since the 
diagnosis of lymphogranuloma venereum was first made by the histologic 
study of the excised lymph node. There were no clinical or other labora- 
tory findings at that time to suggest this infection. 

The high titer of complement-fixing antibodies in the serum of the, 
patient is confirmatory evidence of an active infection with this virus. 





7. Logue, R. B., and Hendkos, M. H.: Acute Pericarditis of Benign Type, 
Am. Heart J. 36:587-599 (Oct.) 1948. 

8. Sheldon, W. H., and Heyman, A.: Lymphogranuloma Venereum: A His- 
tologic Study of the Primary Lesion, Bubonulus and Lymph Nodes in Cases Proved 
by Isolation of the Virus, Am. J. Path. 23:653-671 (July) 1947. 
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In recent studies we have found that inactive and long-standing infec- 
tions of lymphogranuloma venereum usually produced antibodies in 
low titer.» None of the patients whom we have observed with other 
venereal diseases and preexistent lymphogranuloma venereum had titers 
as high as 1:640. 

The unusual manifestations of lymphogranuloma venereum exhibited 
in this patient emphasize the protean character of the disease. Just as in 
syphilis, the clinical signs of lymphogranuloma venereum may not sug- 
gest its venereal origin, and the disease may remain unrecognized unless 
its systemic manifestations are kept in mind. 


SUMMARY 


An unusual manifestation of lymphogranuloma venereum consisting 
of supraclavicular and mediastinal lymphadenopathy and _ pericarditis 
has been described. The diagnosis in this case was first established by the 
histologic study of an excised lymph node. A virus was isolated from the 
supraclavicular lymph node and identified as the agent of lymphogranu- 
loma venereum. This case emphasizes the systemic nature of lympho- 
granuloma venereum, the clinical manifestations of which may not sug- 


gest its venereal origin. 


9. Wall, M. J.; Heyman, A., and Beeson, P. B.: Studies on the Complement 
Fixation Reaction in Lymphogranuloma Venereum, Am. J. Syph. Gonor. & Ven. 
Dis. 31:289-299 (May) 1947. 











Book Reviews 


leaching Psychotherapeutic Medicine. By Walter Bauer and others. Edited 
by Helen L. Witmer. Price, $3.75. Pp. 484. New York: The Commonwealth 
Fund, 1947. 


This excellent and timely volume sponsored by the Commonwealth Fund 
reports the details of an experimental postgraduate course in psychotherapeutic 
medicine. A group of well trained psychiatrists and physicians have combined 
their efforts in a vivid and intelligent way to help physicians better to understand 
their patients and the nature of their disorders. The existence of such a course 
stems naturally from a widespread feeling that physicians do not always know 
how adequately to evaluate the personal, psychologic and adjustment problems 
if their patients and that they may tend too much toward the diagnosis of crude 
organic diseases. It is of interest that many of the things brought out in this book 
vere well known (in simpler terms) to every family physician a generation or two 
igo. He could hardly have practiced medicine without emphasizing these values. 
Now it appears to be necessary to point out to physicians that they must under- 
stand human nature and must be kind and wise and resourceful and that they 
should not act automatically on the basis of blood chemistry reports for some 
remote laboratory. 

One wonders whether part of the fault does not lie in our undergraduate 
nedical education or, indeed, even further back in the preliminary schools. Over- 
emphasis on vocational studies and lack of emphasis on history, language and 
literature and those common grounds on which educated persons have always met 
may produce physicians who later need to be taught the elements of human rela- 
tions. There is food for thought here for deans and teachers in high school, col- 
lege and medical school. The book brings out, however, much more than mere 
basic principles, and every physician can profit from the expert discussions on the 
technic of psychosomatic study and on the psychotherapeutic approach to specific 
problems. 


Blood Derivatives and Substitutes. By Stanley White and Jacob J. Weinstein. 
Price, $7.50. Pp. 484. Philadelphia: The Williams & Wilkins Company, 1947. 


The vast wartime experiences with whole blood and blood derivatives is re- 
corded in literally thousands of articles and armed service reports. This book 
serves the valuable function of assembling in one volume the many lessons learned 
during World War II. The majority of the technics available for the preparation 
of plasma, the operation of blood plasma banks and the preparation of plasma 
derivatives are presented in great detail. The theoretic and empiric indications 
for the use of plasma in therapy are discussed exhaustively. The chapter dealing 
with human serum albumin is complete and is a fair statement of the value of 
this material. The long chapter on “shock” is as likely to confuse as to enlighten 
the general reader. The authors have an evident preference for plasma in treat- 
ment of shock which is not shared by all authorities. They also tend to minimize 
the hazard of the transmission of viral hepatitis with pooled plasma. It is unfor- 


417 








418 ARCHIVES OF INTERNAL MEDICINE 


tunate that the authors have not acknowledged adequately the pioneer work of 
the Russians and the British. It should be recalled that blood was delivered by 
air to the British hospitals in the Western Desert campaigns several years before 
it was available in comparable amounts for American troops. The text is marred 
by numerous misspellings, and by editorial inconsistencies, e.g., Mgm, mgm, mg; 
Mu, mu, microns; ml, cc; Angstrom, Angstrom, angstrom, A. In spite of these, 
and in spite of the compendious nature of this book, it should be a useful addition 
to the library of any physician who uses blood derivatives and substitutes. 


Arteriovenous Anastomoses in the Extremities. By Thorkil Vangaard, M.D. 
-Copenhagen: Theo. Munksgaard, 1940. 


This is a careful, well documented study of the function of the arteriovenous 
anastomoses in the fingers and toes of man. These shunts are under the dual con- 
trol of the central nervous system and the local thermal influence. While the 
arteriovenous anastomoses control the skin temperature through volume changes 
in the superficial venous bed, the arterioles and capillaries operate by generalized 
dilatation which results both in increased temperature and in redness of the skin. 

Regulation of temperature is governed by two separate and distinct centers 
At moderate room temperatures small variations are stabilized by the help of the 
shunts, which affect the caliber and regulate the heat dissipation from super- 
ficial veins. At high temperatures heat radiation is initiated by a dilatation of 
the skin arterioles, capillaries and small veins together with the secretion of sweat. 
The shunts do not seem to be dependent on the cerebral cortex for their thermo- 
regulatory activity and are most likely governed by the hypothalamus. 

This thesis is written in Danish and thus is inaccessible to most American 
readers. It contains an excellent bibliography and some clinical observations which 


bear repetition and deserve further study. 


Brief Psychotherapy. By Bertrand S. Frohman, M.D. Price, $4. Pp. 265. Phila- 
delphia: Lea & Febiger, 1948. 


This little book is extremely well written and should be of great value to the 
general physician, since the elementary concepts of psychiatric diagnosis and pro- 
cedure are clearly stated in simple terms. It is certainly convenient to have, in a 
few pages, differential discussion of repression, suppression, sublimation, rational- 
ization, overprotestation and projection. Psychotherapy is dealt with in a reason- 
able and sound manner, and if the book does not offer a full education in psy- 
chiatry it will without doubt help the general physician to understand the less 
tangible but ever more important psychologic side of medicine. There are a 
bibliography, a glossary of psychiatric terms and an index. 


Occupational Medicine and Industrial Hygiene. By Rutherford T. Johnstone, 
M.D. Price, $10. Pp. 604, with 117 illustrations. St. Louis: The C. V. Mosby 


Company, 1948. 


This book makes pleasant as well as instructive reading. It is extremely well 
written, and the author, in addition to knowing his subject, evidently enjoys the 
task of putting it clearly before his audience. There are introductory chapters on 
the general problems of industrial medicine followed by discussion of the dis- 
orders resulting from industrial hazards such as poisons and injuries. The con- 
cluding chapters on industrial hygiene are especially useful. Numerous excellent 
illustrations, and bibliographies follow each chapter. 
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